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STATE WATER CONSERVATION COUMISSION

Minutes of lfeeting
Iteld in Offíce of St¡te t.Iater Co'ÍmissÍon on

December 14, L956.

A regular EeetÍng of the North Dekota State Ilater Gonservatlon Com'rlssfon was called
to order on lÞcember 14, L956, at the State l,{ater Conservetlon Coø'rission office in
Blsmarck, North Dakota, to conslder routine busíness rnåtters. the followlng were
present:

UEMBERS OF ÎIIE SlAlE !IÀ13R CONSERVATION CO}I}IISSIODI

Gove¡nor Norman Brunedale, Chairman
Curtfs 01son, Vlce Chairman, Member from VallcY Clty
A. l,l. Christeneen, Menbcr from Minot
Earle F. Îr¡cker¡ Member froo Bism^crck
Meth DahI , CormÍssíoner of Agriculture and Labor, l{cmber from licmarck
Elnar Dahl , lle¡ober from ,ùetford Clty
Oscar Lunseth, Mcmber from Gr¡nd Forks
Fred Fredrickson, Planning Coordinator, I,leshlngton, D. C.
Mllo I,l. Hoisveen, Secretary and Chfef Engtnecr, State Engfnccr
Vernon Cooper, AesisÈant Secretary
Iver Acker, Spccial Asslstant Attorney General

OTHERS PRESE¡N AT THE MEBTING

Govcrnor-elect John DavÍs, McGlusky
Mr. italter Burk, Ifllllston
Honorablc Milton R. Young, UnÍted States Senåtor
Bruce Johnson, lureau of Reclametf.on

the necting was celled to order at 1:45 p.B. orclock by Vicc Chai¡man Curtis Olson
wlth Comlsgioners A. M. Christensen, Earl.e F. Tucker, lleth Dahl, Einar Dahl,
Oscar Lunseth, PlannÍng Coordínator Fred Frcdrickson and Sccretary l{ilo f^1. HoÍsveen
present.

It was noved by ComissÍoner lleth Dahl , and seconded by Comiaalonèr EÍner Dahl ,
that the Minutes of the meeting held on November 7, L956, be approved and ftled ln the
office of the State l{ater Conservation Cor"rissLon. All Comíssioners voted aye and
said urotlon carricd.

Cosmisgioncr Chrietênscn rcvcd thrt the Fin¡ncial SEeÈêDênt for Novcuber, 1956, bc
approved and ftled fn the office of tha St¿tc l.teter Conscrvatlon Comisslon, which
motion r{es Beoonded by Comlssloncr î¡cker. All ncnbers voted ayc and satd notion
carrl¿d

l,[r. Iver Ackcr rcported thet r Petltíon has b¿cn rccclvcd end filed from Ëhc Upper
Souris Rfver f{ater Conscrvatlon and Flood Gontrol lristrlct rcqucstlng excluslon
from the distrfct. llr. Acker stetêd that two hearÍngs wcrc held and thet thc dfs-
trict vras propcrly organLzed, Lltlgetlon followed and thc proceedfngs wcre dÍs-
mÍsscd. l,lr. Ackcr stated thaË therc is no provision ln the law for dissolvfng a
rdatcr eons¿rvation and flood control district. The boundarics of ¿ district can
be oodÍffed but a district crnnot bc dissolved. It was felt thêt the dissttÍsfac-
tion was duc largely Èo the three ni1l lcvy ¡rhich had been asscsscd by the County
Eoard and had thls been one-half m111, thfs sltuaÈlon ulght not have come up.

It wrs further raportcd by Mr. Acker that e sl¡ollar Pctitíon has bccn rcceivcd from
the Oak Creek l{ater ConservatLon DlstrÍct fn whfch they also request excluslon. As
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ln thc uppcr sourls Rlver Dlstrlct, the cmplafnt 1s duc largely to thc excesgíve

mil1 levy'

It wes ooved by Comiesloner Math Dahl that lnasrr¡ch as l'lr. Acker, Specfal AesisÈant
Àttoro.y GcncräI for Èhe stâtc lfrter Cor-rission, hls ¡dviecd Èhât t,he Connfsslon h¡s
no Juriiilictlon in matÈers of thfs kind and cennot dissolve a dÍscrlct, that the
petitions of the Uppcr Souris River District and the Oak Crcck District for exclusíon
bc tablcd. Comíssloncr Chrlstenscn seconded sald Dotlon. All meqbers voted aye and

safd noEion carried.

Vlce Chalroan Olson reed a letter from l,fr. Raynond tr{. Johnson' County Audltor of
Bottinctu County, requesting Èhât the Coumission cstabllsh ¡ watêr conscrvetion
and flood control diitrict ãtong lJillow Creek, whlch 1s ln the southern part of
BotÈineau County. The Petitfon and Regolution passed by thc Bottlneeu Board of
County ComrissÍãners Ls on ffle, Co'r'¡fesioncr Tr¡ckcr movcd thlt thc Chief Engineer
be author lzed Eo conduct a hearing r¡lthf.n thc proposed district to detcrnine
public opinion releÈive to the establishment of the l{illow Cr¿ck lilatcr Conscrva-
iion and Flood Control DistricÈ. The uotLon \tas scconded by gormfssfoncr Math

Dahl. A1l ncsrbcrs votcd aye and said motion carried'

$ayor VJalter Burk of l{llll.ston cnteled thc nceting and appcared on behalf of fomer
i"rrdorn.rs in thc Lcwls end Clrrk eree. Thc land in question is lend which has

been purchescd by thc govcrnrcnt for thê Garrlson Reservofr. Thc forncr I¿ndor¡ncrs

dcsirà to renÈ thc lanã back on a leasing agreencnt. Thc rcntal rltc chargcd by

thc govcrnmcnt is $8.00 an acrc ¡nd a lcase is givcn for only one yêrr' lf' Burk

staÈ;d thaÈ hê felt the rental rete v¡âs exccssÍvê ín víew of the fact that thc
lessecs would sttll be required to Pty the coet of operatlng thc proJect end the
erttcr charges for thc ¡cris Írrigated. Ile requested that the ComÍssfon assist
them in obãaining a rnore r.asotablc rental approxíoeting $5.00 an irrigeblc acre

¡nd a five ycar 1""".. Thc Ler¡ls end Clark Hlghway #85 problêm lt¿s ¡lso ucntloned
by Mayor ¡urt. He steCed that the Corps of Englncers is going to r¿iec Èhe hlgh-
,oly nirr. fcct rnd thle wíll dastroy thc threc siphons under Èhe hfgtnrey, whfch in
turn w111 ceusc the lrnd cast of tLe hlghwåy to becouc dry land' IÈ was agreed

anong the Couissioners thet thcy would coop.t.t. re m¡ch es possÍblc but recourcndad

that Mayor Burk cont¿ct Senator Young rel¡tlve to these DaÈtcrs, ts it was fclt that
he was in a better positlon to âssiri tri- in obt¡inÍng bcncficíal legíslation.

SccrcÈary lloisveen reported Ehat three hearlngs havc bcen held in t{a1sh County to
detcrninc the sentÍ¡ocnts of the peoplc over Èhc entsirc county rclrtivc to thc fo¡me-

tlon of a rr¡têr conservatÍon and flood control dlstrict. In vl-c¡r of thc fect that
a large najorlty of the peoplc have voted in favor of thc dletríct at these trlêtings'
he reðorurcnded thaÈ a aistrrct be formed ln !{e1sh counÈy. Comissioner llrcker'
thcrefore, moved the adoptlon of the foll'owing Rcsolution, trhich motion was eccondcd

by ComÍs"ioorr Christen;en. Al 1 meubers voÈed aye and thc following RcsolutLon
wes unanÍmouely adoptcd

RESOUÍTION CRA}¡TII{G PBTITION OF I{ALSH COT'ÌfIY'

IIoRTH DAKOTA, RSQITESTING CREATTON OF A IIAIER
CONSBRVÀTION A}¡D ELOOD CON1ROL DISTRICT E}IBRAC'

ING I,TITHIN IlS Dü'NDARIES fiTE ENTIRE COUMY.

WHEREAS, I,taleh County, North Dekota, actfng by arrd through fts Board of County

Comfssioners, did on the 20th day of July, 1956, ffle ¡vÍth thc State I'leter
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Conscrv¡tfon Co""nlssion ¡ petltl,on regucsttng thc est¿blistrnent of I w¡Èer conserva-
tion and flood control dístrict cmbrrcing within its boundrrLce ell of llrlsh County;
rnd

I.¡{EREAS, the pctítlon of l{elsh County nrs rcconprnicd by I carttfted copy of r
resolutlon edoptcd by thc Bo¡rd of County Comissfoners thereof, ruthorfzlng and
dlrecting the fíllng of such pctltfon; end

I,¡HEREAS, the report of thc Chlef Engfnecr of thls CoútrÍssÍon, beecd on his lnvestÍge-
tion of periodicel flooding of frin l¡nds ln the vlrLous wltershed ¡re¡s r¡lthin thc
county, and lnform¡lion glven et public herrlngs held in the flrners Roon fn thc
County Court Housc fn the City of Grafton on the 21st dey of August, in the Opcre
House ln Adrms on Scptember 7th, ¡nd thc City ltell ln Prrk Rlvcr on Novcnber 2oth,
1956, afterdue notíce thereof, discloses thet v¡lurble fr¡m lends in variou6 rtltcr'
shed rrees of the County hrvc becn periodlcelly deneged by thc floodfng of strêrns
thcrein, rnd ¡lso beceusc of lnedequeÈc dr¡inegc of surfacc w¡tcrs produccd by
melting snolrs in thc spring of eech ycer end heevy rrínf¡ll Èhroughout the growíng
sêason.

NOI{, THEREFORE, BE I1 RESOLVED by the State l,lrter Conservrtion Co"r-Íssion ln ocetfng
rssembled on rhfs 14th dey of Detcnber, 1956, thrt the petltfon of W¡1sh County,
North Dekota, requcstlng thc astrblieÌ¡nent of ¡ rlrÈer conscn¡rÈion ¡nd flood control
ðistrlct comprfsÍng all of thc County, be and the s¡Dc fs hcreby approved, ¡nd thrt
the Chrír:n¡n and Secretery of the Comisslon lre dircctcd to exccute its Order
est¡blishlng such watêr consêrultion and flood control dlstrict, the boundarles
whereof sh¿Il be co¡ucnsurlte vríth the territorial ll¡nits of the County, tnd designet-
ing seíd district as'yürlsh County l.hter Conservetlon ¡nd Flood Control DfstrÍct.

Co'nrissioner E¡rle Tuckcr strtcd that hc rnd gccreÈtry llolsveen h¡ve chccked into
the A. C. Harke lrnd mttter rnd thrÈ vcry shortly they hoped to concludc the s¡Eê ln
r srtisfectory mtnncr to r11.

Secretrry HoÍsvc,cn strted thet he hed reccived r Rcsolutfon edopted by thc lorrd of
CounÈy Co"r'rissioncrs of Dcnson County rel¡tlve Èo using M¡uvrís Coulce for dreinÍng
rnd dlverting thc nltcrs of Lrke lrvinc, Lrke Alice end I\rfn Llkcs. Aftcr the
reccipt of thts Resolutlon, a heerÍng wes held in conjunctÍon with the lenson rnd
Rensey County Comissloncrs ¡nd interestcd lrndowners on Novenbcr 29, 1956, and a
much better understrndlng of thc problens noÌÍ cxists. It ls rnÈiciPlted thet e

nater conserv¡tÍon rnd flood control dtetrict will bc fomed ín thc lower rarches
of Mruv¡is Coulec, which w111 provlde thc resldents ln the lowcr lrel a legal
entity to fecilltttê the drelnage problem.

Go"rnissÍoner Elnr Drhl referred to thc Crrt'¡rrtght lrrígetfon ProjecÈ' stlting thrt
Èhe lureru of Rcclrmrtion hrs bcen workíng on tha slrc for 15 yclrs ¡nd hrs 6Pcnt
epproxfmetaly $93r000 in prepering r cosÈ estl-m¡te for constructfon PurPoses. IÈ
*"s trfs thought, thrt posslbly this could be reduced to snrllcr ¡ret!¡ rnd come undcr
the Sn¡l1 lrrigetlon Projêcts Act rnd thc cost ¡¡ould bc cut down conslderebly. Mr.
Dehl nentloned thrt ¡ Eeeting wrs hald wlth the dlstrlct board ¡t whlch hc, Mr.
Iloisvecn end Mr. Ziegler !ùere prcaent. The district ie much intercsBcd in obtriàing
rn ¿ctlve frrigetfon proJcct. Co'r'nissÍoncr EÍn¿r Drht novcd thrt Seerctlry llofsvcen
bc euthorizcd to conduct r survcy ¡nd estimrtè Èhe cost of the projccÈ. Srid motíon
wa6 seconded by Conrnlssf.oner Tucker. All oenbcrs votêd eyc end srld motlon c¡rried.
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llr. Frcd Frcdrickson etttcd Èhrt l.lr. Ackcr ie rcvieing the ltrtêr conscrrrltlon rnd
flood control dlstrlct lrr¡s ¡nd v¡rfous othcr toendrcnts to the wtter l¡¡rs rre being
dlscugscd. The proposed leglsletion md mendncnte will bc prcsentcd to thc
ComriesÍon tt thcir Jenuery ncctfng.

Governor-elcct Dtvis, Fred Eredrickson rnd Bruce Johnson cnÈcred the [Ecting.

Thc proposcd budgct for 1957-1959 wre discusscd by Comfsslon n¿mbcre. The prcscnt
budgct tllows $4021000 for Èhe Cou¡isslon, thc new budget crlls for $494,000 end
thc rmounc rllowed þy thc ludget Dorrd fs $3941000. It wes fclt thrt this lergc
of r cut nrs not juetified Ln vicw of tha growlng populerlty of tha \trÈcr plogrtm
¡nd Ëhe constrnt dem¡r¡d for d¡n rcprlr end the rddftionel ¡rork th¡t w111 be
requfrcd 1n orgenizing irrigetlon diatricts ln vicrr of thc G¡rrlson Divcrsion
Project..lha Faderrl Governocnt lêft rpproxÍnrtcly $20,000 worÈh of dans to be
mrfnttlncd end rcprired. thcsc d¡ns wcre built in thc 1930 pcriod rnd consldereblc
dctcrioretion is noer occurríng es meny drms vèrê constructcd from infcrfor m¡terials.
t{lth the proposed budgct rcduccd for mrintenrnce of dr¡s, lt wfll be l possible
to kccp up with the dernend th¡t ie now beÍng mrnifcsÈed throughout the Stete.
Sccrctery Hoisvecn st¡tcd thetthÍs pest surlnr the Co'r¡nfssfon workad on 17 dlns
rnd thtt the construction crcws were still out in thc flcl.d working on repelrs.
He rlso strted thrt consider¡blc morc work hrs end wlll be dona ln conJunctÍon
wlth thc Corps of Englneers, such as the loüûn-Halcy project, M.uvtls Coulee rnd
Pcnbin¡ Dr,m rnd the Scrruton Flood Protcctivc WorÊs.- if i"y one of Èhesc should
bccomc e reelity, the Strtc r¡ou1d be repeid urny tfmes for the noncy expended by
thc Coq¡tsslon. Thc Ìl¡mrrth üd Scrrnton projects rre prrcticelly rssured. It
wes moved by Comissioncr Mrth Dehl rnd scconded by Co*lssloner E¿rle Tucker Eh¡t
Secrêt¿ry Hotsveen bc ruthorlzed to make cvery effort to gct thc budget request
es originelly subnitted resÈored by the St¡t¿ Legislrture. All mcmbers voted tye
end srid motl-on crrrLed.

Governor Drunsdrle cntered thc æcting.

Secretery Hoisvcen introduced Dlr. H. A. Prrkcr, ConsulÈent for the Gerríson Dtverslon
Conscrvlncy Distrlct, Mr. P¡rker h¡s bcen cmploycd by the Conservlncy Distrtct to
rcvfew thc Bureeu of ReclrmrtLonfs csEinrte on O & M coets for the Gerrison DÍvcrsion
Project. A dcteiled copy of his rèport lns prescnted to cech of thc Comlssloners
I copy of which Ís rttrchcd hercto. The reporÈ is set up ln thto Prrts, generel
description of thc projecÈ end thc íteus that go into u¡king up thc general' O & l'l
costs. Three sêprr¡te êst,fmrtcs warc m¡de to show the rnticlprtcd costs under
verying strge developnent plens es follows:

1. For the ultiurte Grrrfson UnfÈ rre¡ of 11007,120 rcres.
2, For strge development of 406'620 lcrcs.
3. For strge dcvelopucnt of 105,000 lcrcs

Thc rnnutl O & M cost for the ultlm¡tc project, of 1,0071120 ecrcs fs estimatcC
by the Dureau of Reclrmrtfon ¡t $5,496,L3O. Thc estirìrte of l.fr. Prrkerrs report
is $4,9351911, or ¡ reduction of $560,2L9. Pcr rcrc costs rrc $5.46 end $4.90
rcspcctlvely.

Thc rnnurl O & !l cost for thc sttgc dcvclopment of 406,620 lcres is estÍmrtcd by
the Durc¡u ¡t $21171,985. Thc cstln¡tc in this report ls $1,96L,429, or a rcduction
of $210,556. Per rcre costs ere $5.34 rnd $4.82 rcspcctívcly.
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The tnnurl O & M cost for the strge dcvelopoent of 105,000 lcrcs ls $508'408 or
$4.85 per ¡cre. The rclrtivcly low cost for thle stege ie rccountcd for by
reduccd c¡nrl rnd drrin clcrnlng in the crrly yê¡rs whlch offscts the hlgher Per
rcrc costs of the principal supply works.

l,fr. prrker furthcr strted thrt ff thc O & Ìl of thc Grrrlson Reservolr ls deter-
mined to be en obligetlon of Èhe Distríct, thc estfmetcd O & M ehould bc rriscd
25ç f,or eech irrig¡blc ¡crc. Hc elso bclfeved thrt the lu¡e¡urs estÍ¡o¡te of thc
number of niles of drrins reguired epperrcd excesÊfvc ¡nd strÈêd thrt eny rcduc-
tion would reducc thc O & l,f costs proportl.onrtcly. It was l,fr. Perkcrrs rccomende-
Èfon Èhrt further studles be hrd of the eost of r tunnel to replece pert of the McClusky
crnrl . l,lr. Perkcr rccomcndcd th¡t a tunnêl expcrt femilitr with tunncl constructLon
costs be cuployed to m¡kc r cost cstÍm¡te of the proposed tunnel. All of the
estlm¡Èes in thls rêport hrve becn brecd on the lurclurs w¡ge scele rt the 1956 level.
In conclusion Mr. Prrker stttad thrt hc fctt th¿t the pcr lcre costs for cithcr of
the thrce strges of devclopoenc rppe¡rsto be withín thc rbflity of the rtrtêr users to
pey, with some rssisttncê from the Conservrney District ln the eerly yê¡r6.

ScnrÈor Young rnd hie sccrctrríes, ÈlesErs. Sylvester rnd tullls, antcrcd thc mceting.

l,[r. lruce Johnson w¡s requcsted to report to the ComÍsslon on the strtus of thc
defínitc plrn rcport for thc Grrrison DÍversion Conscrvrncy District. Mr. Johnson
sÈeted th¡t becruse of ccrÈrin difficulties cncountcred in dete¡mlning the rllocr-
tion of benefics for the projeet Èo the vrrlous beneflcirrLes, it eppetrcd ÈhrÈ the
dcffnttc plrn rcport would bc dclrycd from four to slx wceks. Hc strtêd thrt
thelr tmidtrtc probleu wes thrt oi rllocrtlng thc costs of restoring Dcvlls Leke
betwcen the Fish ¡nd lltldltfc, recrertion end project repeyrblc costs. Thie iten
could tnount to tpproxfnrtely $40,000,000. He pointed out, thrt I nethod of ellocrt-
ing project bencfits for e lrke restorrtion, such rs is conteupletcd rt Dcvils
Leka, htd not been sct forth in dl-rcctivcs for thc procedurcs for ¡lloc¡tlng Project
bcnefits. In vlew of thls fect the econonists chrrged with the responsibillty for
neking thc bcnefit cost rllocrtions would be réqulrcd to cstrbllsh thelr o¡¡n æthod
end procedure. It wrs in connection with this procedure thrt the deley rcsulted.
Mr. Johnson rlso sÈrted thet thcrc possibly could be other Erttcrs thrt would
come up in thc nerr future thrt couLd delry the project rcport stlll rprc. He

srid thrt he dÍd not believe thcre rirrs rny possibÍl ity of getting the rcPort out
es origlnelly sehcdulcd. Hor¡cvcr, ln ordcr to rvoid deleys through souc futurc
problem, such as this, lt would be dcsÍr¡ble if the locrl proponents of thc project
¡nd Sen¡tor Young would mekc known their wishcs Eh¡t the projecÈ report should bc
conpleted as soort es posslblc.

Sccretery lloisveen strtad thrt he hed recelvcd e request from thc Ohlo Oil Conpeny
for raports conteining er¡ter supply Lnformrtfon pcrtLncnË to ttestern North Drkotr.
Mr. Hoopmen, Superintendcnt, rdte nost rpprccittívc of the inforoetion receivcd end
dcsfrcs to trÊct with llr. Hofsvccn to discuss details of w¿tcr supply in arcas under
consi.derrtion.

Secretery Hoisveen reporËed thrt u¡eetings útere held with ínterested prrtics et
Dtcklnson end [Jtlllston on Deccnbcr 10th rcletÍvê to deslgnetlng the topogrephic
work ro bc recomplÍshed by the U. S. €eologlcrl Survey rnd the StrÈe l{rtcr
Couroissíon in thc i"rmedirtc viclnÍty of thosc to\ùns. At Díckinson PresídenÈ
Strenik, Senrtor Anos Frecd, Mr. Johnson rnd severrl mcmbcrs of the Chrnber of
Comerce rttended the ureeting. The Dickinson group dcsÍgnrted two quedrengle
surveys to be m¡dc in thc imrcdirta vicinity of Dickinson ¡nd r third quedrenglc
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shcet to bc t¡ken Southc¡st of Dlcklnson, llong Ëhê Hêrrt Rivcr. Thc contcntlon
bcing th¡t thc thfrd shect would be of velue for locrtlng industry tn vlew of its
proxlnfty to the Heert Rivcr. The people ln ¡ttcndtnce lrerc enthuslrstlc ovcr the
rccognitton thrt thc Co'mnfsslon hed glven theu ln ruthorfzfng toPogrrphy to be

trken fn thrt lrel.

Those ln rÈtend¡ncc aÈ llllliston rtere Mryor tttlter lurk, Senrtor-elect lvenstroD,
Representrtive Poling, County Co¡miesioner ChrÍrmrn Ferl¡nd, Herry Polk, the
City Engtneer, the County Agent end thc Sccretary of the Ch¡ober of Comrerce.
IÈ wre ãxpleined ro this group the v¡ûuc of topogrephy in locûng industry. As

rùrs thê cesc ín Diêklnson, e quedrenglc shecË showÍng the survey whlch hed becn
nrdc 1n thc vtcinlty of Mrndrn rnd Dlsû¡rck wrg used es e senple. Trvo quedrenglcs
were selected in the in"'rcdirte vicínity of l{illiston end onc to thc Northeest of
t{lll{sÈon. This group exprcssed r keen interest in hevÍng frrfgrtfon projects
cstrbllshed fn thð little ltuddy rrer in viesr of the loss of the Lewis rnd Clrrk
projcet which wfll be lnpelred by thc Grrrfson Reservofr. Thls wes gfvcn es thc
t.¡ãon they desired to heve topogrephy trken Northerst of tor¡n rlong thc LittLe
lluddy Rivcr. Thosc prêsent cxprëssed epprecletion of tha consldcrltlon glven
thcûby the tlrter Com'rissÍon ln hrvfng topogrephy teken 1n rnd ebout thefr elty.

Secrcttry Holsvcen prescntad r reporÈ of thc St¡Èe Exrmlncr correrLng the perlod
Septenbei 1, 1955, ro Octobcr 31 , 1956. It wrs noved by Copissioncr !{rth Dehl
.rrä ,""oodcd by Comrissionar Christên8en thrt erfd rêPort bc ecknowledged rnd
flled tn the office of the Strtc lùrter Conservltion Comissfon. All nenbers
voted ryc end sríd uotion crrrÍed.

It srrs movcd by Coúlissioner Errle Tr¡cker tnd seconded by Comissloner Oecrr
Lunseth thtt Secretery lloÍsveen be ruthorlzcd to proceed fn esslsting nith the
orgrnlzetfon of the Oekcs Irrigetion Dlstrlct. All ænbcrs votcd eye end seid
motion crrried,

Courlsslonel Chrlstensen noved thrt $11000 be peid to the Miesourí Souris Projccts
Associt¡ion for scrvic¿s rcndcrcd, whlch ootlon wl6 seconded by Cou¡fssioner Math
Dahl. Upon roll erll r11 mcobcrs votcd rye end srÍd Eotton crrrled.

It wes rcportcd by Sccrctery Holsvcen thrt the Golden Lrke RêsÊor¡tfon ProJcct
is nerrini comptelton. The Crm is completed rnd ts soon ls wltêr bccomes rvei-l-
eble, p1eãs will be mrdc to divert thc srmc inÈo thc Goldcn Lrke rre¡. Srtis-
.frctlon of the pro ject wrs exPresscd by rl1 Comfssioners.

thc follo¡rlng water rights rúcrc consÍdcrcd:

t645. L. E. Lllyqutst, Llsbon, rêquests the rlght to divcrt 50 ecrc fect of w¡ter
frou wclls in Sectlon 26-L34-54 Èo lrrigrtc 97.5 ecres of l¡nd. Comissloncr Trrcker
¡noved thst s¡ld rcquêst be grentcd, which Eotion \rl8 seconded by ComiEsioncr Lunseth.
Motion c¡rried.

#662. Rey Schncll, Diekinson, rcquêsto the right to dlvcrt 25O texc fecÈ of w.tcr
from Ccd¡r Crcck in Section 29-730-92 to irrfgete L25 rcres of lrnd. Corr-lssl.orÊr
Einrr Dahl moved th¡B hc bc grantcd thc rtght to dÍvert 23 ¡cre fect of wrtêr to
irrigeÈe 15.6 ecres of l¡nd. Comissloner Lunsêth seconded srÍd motÍon. l,!otlon
c¡rrled.
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#685. llonrana Dakota Utiltties, Old Èlanden Plant, requeats the rtght to dlverÈ 161

acre feet of water from wells for lndustrlal and mrnicfpal use. Comrlssloner Tucker
moved rhat thls application be placed ln the pending file and the water right to
be granted when the company places satd well ln use.

#686. l{ontana Dakota UtiliÈlee, HeskeÈt Statlon, requests Èhe rlght to divert 161

acre feet of r¡ater from wells for lndustrial and nrniclpal use. It was moved by

Coí'¡isstoner Tr¡cker and seconded by ComieEioner Christensen that they be granted
the right Èo dlvert 161 acre feet of ltater, ,22 c'f.s. totlon carrfed.

+547. Roneld l{agner, Englevale, requeats
nater frop wells to lrrtgate 480 acres of
said water right permit be granted in the
irrigate 320 acres of land. Comlssioner
carried.

the right to divert 600 acre feet of
1and, Cor¡níssloner Chrlstensen moved that
amount of 400 acre feet of water to
Tucker seconded said uotfon. ìlotion

*548, Orrin B. Srrelch, Englevale, requests the right to divert 200 acre feet of
water from wells to lrrigete 154 ecres of land. Co*issioner Tucker ooved that
Mr. Srrelch be granted the right Èo divert 193 acre feet of water to Írrfgate 154

acres of land. Comíssioner Christensen seconded saíd motÍon. l'lotíon carried.

tt54g. August J. gJagner, Engleval.e, reguests the r!.ght to dtvert 375 acre feet of
water from wells to irrigate 300 ecres of 1and. Upon recormendation of Secretary
llolsveen, actLon on thls !ùeter rfght w111 be delayed until Ëhe saoe has been
checked by a representetlve of this office.

IË hras reported that representatlves of the lower Heart Rfver Water Conservation
and Flood Control DistricÈ had shown a desire to have two segments of the protec-
tive works ín the vlctnlty of llandan constructed at an early daÈe. It is believed
thet the construction of these segments would possibly alleviate the flooding in the
#1 segment. This would be accouplished by channel straightenlng on Èhe western
eage ót Mandan and through the southern part of the city. A dike with a large
flãod plain would then be constructed as a single segûent belol¡ Mandan. The flood
plaÍn would also eliminate Èhe meandering condltion that occurs 1n the HeerË Rfver
Lelow Mandan ¡¡hlch causes lce Jaus and the flooding of the highway and coril'ìercial
site between llandan and the Memorlal Bridge. Secretary Hoisveen was instructed
to contact Ëhe Corps of Englneers a¡rd the tr{eter Conservatfon and Flood Control Dis-
trict offlcials relative to this proposal. The raisíng of the new brldge on U. S.

Hlghway #10 lmedtately west of Mandan would not be required if thts proposal works
out satisfactorilY.

The meeting adjourned at 4:30 orclock p.m.

Respectfu1IY subnttted,

t:

ecrrtary
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RE\tIErù OF OPERAIIOH, IIAIÌTIENAì¡CE AND
REPLACB,ÍEIIT ESTIITfl\I¿S FOR I.HË CÁRRISON

DII'ERSIOI t¡NIÎ OF T'IIE MISSOUP.I RIVER BASIIN PROJECÎ

Ày H. A. Parker, Consulcant
IÞcember, 1956

Ttrle revfeu ts ln reeponse to the deelre of the Gerrieon Dlvereion

Gonservancy Dietrlct Board of Dlrectors for an tndependent appraloal of
the eetloeted costa prepared by the Bure¿u of Recl.anatloa that ytl[ be

tncurred 1n the operatfon and naf¡tenance of ghe Garrfson Dlvergfoa ttnlt
under varlous sÈages of developßnÈ. rhe study hae follq¡ed, as nearl.¡r

¿s prscttceble, the outlfne set up by the DletrfcÈ whlch ie quoted ln

full below:

Purooee

rrÎl¡e Bureau of Recltpìltlon hae adrranced fa thefr ùwes;lgatfoûa of

the Garrleon Dlveralon proJecG to the pofnÈ wtrere the eoeÈ of weÈer Go

the potenÈLel trrtgators cen be determfne<t fafrly accúre.Èely. rt lo

deslrable lneofar a¡ the prospectlve lrrLgatorr, the Cor¡sewa¡¡cy DtsÈrfct

end the Bureau of ReclaoaËl.on are coacemed that the date cooplled and

estluatee nade by che Bureau therefron be revie$ed by sr fndegcadent

congultent representing the Gonee¡¡vancy Dfstrlct to dtÈerûlne lf theae

eetlûs'tee accuretely reflect the O, l{ & R costr. Ihe Bureau of Reclenation

flgure for repalnent coopo¡rent er¡d the Conee¡irancy Dlatrfctlg consultanÈra

estinête of O, H & R wltl aenre as Èhe baafs fcr foreeasttng the coat of

eater to Che poteotlal frrlgatore.r.



Scope of Hork

rrAn item by ften rev{ew of the iùurear¡rg eatfnate of averege O, }t & R

costs; lncludfng proposed O & ¡.t otgatLzetlon, egufp@ent requlreueats and

cggta, wage raùês, replacenent factora, developoent schedr¡lee, etc. Ttre

consulÈa¡¡t wtll h¿ve sufffclenË latftude ln hf¡ revl.ew to neke apecfflc

recændetfon! to the Dlstrfct as to nnethods, practices anrü deafgn that

may reduce o, H & B coste and lnprore opeaaÈl0Be of tlrê project.rl

Uate¡fal Avallable

rfA r¿ther detafled yeer by yee; eetlnate of o, M & R costs rhfch have

been prepered durlng the fgll of t956 by the Bureau of Reclao¡tlon end

rerrfewed by the Denver end Billinga o & M staffs of thet eBeacy. ttls
eEtim¡rte fc based on forecaated orgaalzatlon but eleo o¿kes uee of cerÈafû

estlneËtng facÈora applled to ullee of dratn¡ end dttcheo, etc.rl

Beports Reoufted

-

¡rAn fndependent ev¡luatlon of the adequacy of the Bureau estlnate 6grd

e conclusion eE Èo thc l{kely present day cooÈ of operattng the rysteo of

several stages of develo¡luenË.rl

slACE rrErrEtoPlc¡¡t

A separate cetrfoste le locluded for each of three dLfferent ôtsteo

of development.

1. For the ulÈlqete proJecc area of 110021120 acrea.

2. For ¡tagc developæaÈ of 4Oîar62O acrer.

3. For atege developoent of l05rOO0 êcreg.

thLe ehorld not be congtrued to have any relaGto¡r to the ratc of
development rhtch dependa on le¡rdor¡rer 3cceptance of lrrlgrGlon, Èhe

fot¡atfon of lrrLgatloa dlstrfcta, ef¿e of approprfatl,o¡re for conetruction
work errd other frctors r¡trfch cerrooÈ be ¡ecolved st Ëhl.e tL¡e. Itre Gbree

estfmsËes hsve been o¡de to ladfcate thc eftua¡lon the lrrlgators and ttÊ
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Conse¡¡tancy DietrÍct would be ln, wfth respect to costa, at varlous pofnts

along the ltne tosard cooplete development.

ÐATA AVAILABLE

Tt¡e Bureeu has prepared a very detafled eetl¡ate of coeÈ for all
feEtures of both the ult{n¡Èe proJect and thc 4061620 aere FÊage. rtre

data tncluded the frrfgable area wlthin each erea; Èhe uiles of canals,

laterale, aad drelne, the estlEåted perfods aÈ whlch these would need

cleanfng and the uecht¡rc cfûe requl:'ed to do tt; schedules of aupenrfeory¡.

oPeratfoß and oatnÈenence enployeee irlÈh rates of pay and, for u¡ÍnÈenance

eoployees, the nr¡nber of hour¡ to be eryloyed each year; the t¡pe and

nr¡óer of pfecee of equlpnent requfred nith the hours each ¡ror¡ld be used

end the coet of oPeratfng Èhen; 1lsts of uaterlets a¡rd cuppllee¡ elecÈrfcal
energy for the puopfng plants end uafntenance of the ponêE f¡cfltÈlee to
sente Ëhem. llhe coryletEaess of thLs d¿t¡ ¡rec of great velue fn nalrfng

the revlew a¡d ehorÈe¡¡ed Èh€ t{Eê requtred by aeveral weeks.

Materfel for the 1051000 ecre stege ra6 lesa eoryleÈe and a congfderable

mount of orlglnal estlnaÈlng wea regufred.

Ttre basfc data froo rl¡lch the ætluaÈeo ste dertved Íg not entl.rely

cooplete. All cen¿Is end laterele fn êxceg¡ of 50 c.f,s. were acÈually

located on the ground and preltntnary deafgrr of the ureJor s¿rucütres

nade. For the srnaller l¿terala end for the drainage sysiem, the uLleage

was obtalned by applylng to Èhe enÈi,re are8 the d¡ta for¡¡d ln cerÈafn

typfcsl saqle areas nbere the laterals ancl dralne were worked or¡t fn
detetl. ábout elght percent of the proJect 1s lncluded ln the cupte
areas eo there fs a pocelbtltty tbåt the total eeÈfnaüe nay be ræerú¡at

ln error. rn general, ft ie felt that the eattrsÈe oc¡r be cüe$h¡t
htgher th¿n wlll actually be requfred ¡rhen the Byst€@ le bullü. lbte te
partlcularly tnre of the d;afnage SysGeû.
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DNTISIOIIS WITHIN PROJECÎ

Ite Eure¡u ha¡ propoaed ¡od the eetLn¡te! Lnclude four opereÈfng

dtvl¡long deot8rreÈed as Èhê ce¡trel, sourta, o¡kes and Goteh¡rbor. lhg

coleherbor dlvtsfon l¡ rel¡tfvcly ¡r¡ell ead, although eeporeted by .
co¡rstderable dl¡tcrrcc, could be coúf¡ed ¡rlÈh Ghe centr¡l dfvtrfon.
Ihere !tê::tlo uau¡ual fe¡turea of dtfffcult operetl,ng condlGloas ln the

coleh¡rtor ¡rea od tca 391020 ¡c,res ere rell wtthla the ¡oot¡nÈ to be

h¡ndled by one Betetul.terr

rf chl¡ coóln¡tton fe oade, no edd{Èlonal eupewfaoty pereourel

sould be requl'red ln tlre ccotr¡!, dfvl¡lon headqurrtcra rnd ttrst noe ret
up fa the Goleb.rbot dlvftloa could bc dfupeosed wlth. fre letter t¡
esËloated Èo cosÊ $3616(110 pel yeer ol $.92 pea êcre. lhe Coleharbor

dlvfefon hse Èhe hlgheet cos! per scre of eny of the dfvfslooe md thta
reductlon would brfng lte coðt ûore nerrly ln lfne ràtth the othere. IhÊ

chaoge 1e atrurgly recouended.

REPLACETßNT

lbrouglrouÈ thê Bureeu esÈLrates e replaceærÊ fteo for prnpfng plrnte
and pæer factllÈler h¡¡ bec¡r lncluded ln the costs. the prfactple ie
¡ouad buË 3o fer ¡¡ knmn to Ghe rrfter ao trrfgattæ dlatrlct l¡ rca¡lly
accunrlatlng e repleccocnt fr¡¡d. Moet contaecta wfth the toverna¡t
require che dl¡trlct Co butld u¡r a fund, ucually cqual to oûc yearre nornal

oPêratfon and l¡l¡Èenûrce coator to ftn¡nce ¡ry r¡nr¡¡rnl e4reole eucb as

ottor wa¡hout¡ ¡nd Cbc ltl¡e *ùlch co¡ld not be fore¡een wtren o¡l¡lng up

tbe snnurl ¡eae¡r¡e¡rt roll. rlrf¡ fe to the dl¡trfctr¡ rdventege,

Pertfculerly efter lt ¡¡¡¡æc ft¡ ofln opcratfør, æd lc gcaerally acccptable

to Èhe dlrtrLeG¡.

Itre legaltty of trcludlng replacemt cost¡ ln ¡nnuel opor¡tfon and

ollnÈênecG tttGttæoCl h¡¡ becn explored and the concluafon re¡ched fs
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that North Dakota lalr does not permlt naklug assessßtents Eor the purpose

of butldlng up euch e fund.

Itre ueeful llfe of machlnery or other requÍpoenù depende to a large

extent on the degree of u¡intenance whÍch La erpended on ft. ftte autooo-

btle ls ao e:<aople of Chts wfth whlch evetyone la f¡r'rlfar, In the

abeence of authortty to nake replacesen3 a8aessEeûts, lt le of ttre utuoet

importance th¿t the a¡rnusl ¡¡¿lntena¡rce progr€B be adequete Èo keep the

property ln fl.rst cl,asg operetlng coadftl.on. ltrereforer the replaceoent

cost lÈeúr tbroughgut tba Br¡reau-esctú¡útes have beæ.deleted asd a ære

or less arbftrary percentåge of the m¡ruel repleceoent cost added to the

normal a¿intenance ftens. Tt¡lg te generally 25 percenÈ except for eome

of the rn¡Jor lnst¿lletfonc where lt 1s lees.

Ttre effect of thia wtren applíed to the ultlDste proJect is as follors:

Replaceoent lteos deleted 9262,475
Dlaintenence Ítems added 49.998
Decreaee ln gnnual coats $2L2r477

per acre Ç.212

o.PER.$I9N AND_UAINIEI|AI{CE ORGAIIIZAIION

In order to mfofofze operatiog coets gnd aseure coordlnated control

of weter, a centrall.zed operatlng agency, referred to ln thLs report as

the Central Control Agency, 1a propoeed to euperrrLse the entlre BysËeû.

Itre frrlgated areas fn the ttntt wtll be broken lnto Operatfng Dfvfsfons,

each of ntrlch rdll be operated r¡rder the dlrecË supenrlsfon of ¿ dlvtslon

superlntendent, wlÈh an lrrlgatlon dlstrfct or group of dfstrfcte corposl-ng

the Operatl.ng Dlvlelon.

Each Dtvlafon te eubdi.vlded fnto wateñt¡agter dlatrlcts contalning

501000 acrea, uore or leae, with the wateroaster supewlslag the dftch-

ridere, !ùb wfll ha¡¡dle the weter délfverles to about 51000 acreÊ each,

elso the equipuent operators, truck drfvere and netnËenence men necessary

to keep the pertfculsr dl¡Èrfct fn repafr. ltrfs fs the type of orgenlzetlon

-5-



th¿t hae pronen effectÍve ln the larger operatlng projects and 1s recon:

ænded here.

ftre Centraf Gontrol Agency orgenlzrtlon and th¡t for a t¡¡plcal large

dfvfslon office, rdth proposed ratee of pay are art follme:

Central Cøtrol AeencY

ProJect llanager
Acslstrnt ProJect l{aneger
llydraulLc Englneer
Adnlnlstrattve Asef gtant
Clerka (3)
Steno-$ptet

Dlvis iqr SuperÍnteadent
Chlef Clerk
Cogt Accor¡¡rtant
Operatfon & MeLntenance SupÈ
llydraulle Engfneer
Hydrographer
Malntena¡¡ce Clvll Eagfneer
tlechanlcel Bngineer
clerk¡ (4)
Steno-lyplst

* Gfvll Se¡¡rtce Clasefflcstlon Gredes

Dlvlglon Offlce

cs-15*
cs-14
cs-13
cf¡-12
cs-5
cs¡-4

cs-14
cs-11
cs-9
cs-15
cs-12
cf¡-9
cs-12
cs-12
cs-5
ct¡-3

lL2,42O
10r965
9,635
9,2L5
4,075
3,670

10,965
7,035
51845
9r635
8,215
6r 115
8 r215
8,2L5
4,O75
3,4n

$

Itre salerles llsted above are thosc for the nlddle polot wl.thfn each

grade. For new eryloyeee, the Êtartl.ng ealary 1¡ the loresË etep wlthtn

the grade. It ebor¡td be underetood thet Èhe nr¡úer of poel.tlo¡rs ¡¡¡d the

salarlee are tho¡e contcûplated wtren Èhe frrlgaÈed eree 1e approcchfng

tts uaxLnun, For the earller stages, when the responstbtllty ie lcas,

en approprLate reú¡ctloa tn both nr¡nber of eoployeeg and salaty rstes c¡rn

be oçected.

fte nuobers of wete¡:úastere, dlËcbridere, etc. etll be found ln the

discuEelon of each cgnal eres in the a¡lpendix.

t^tåCE RAIES

Bureau of leclaoetlon wage rate6 are uoed ln thfa e!t1@te at the

1956 level. ftrc folloslng are rates fo¡ all claEses of eqloyees ûog
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lleted 1n tåe sectlon on Operatlon and Mafntenance Organ:'.zat1oû.

Clagaifled Emloscee
Per an¡¡uo

lÍateroaster
Dltchrtder
Patrolnan

cs-9
GS-4
cf¡-3

95,845
3,670
3,430

Per hour-sr5õ-
1.50
L.75
2.50
2,ß
2r38
2.38
2.30
1.75
2.50
2.30
2,50

Eourlv Emoloyeee

thakllled labor
Tn¡ck Drfver (nedlr¡u duÈy)
Druck llrfver (heavy duty)
l{afntena¡rce Forenen
Electrfct an
Gm.¡nfc¡tl.on lechnlcfa¡r (radto)
Rnp llechanfc
Equlpnent Operator
Oller
Shop Poreuan J

Dlechsnic
Machtufst æd l,lelder

A coqattaoo of wage acales f¡oo other agenclee ln NorÈh Dalcole wlth

thoee ueed fn thls estlnate le aholru ln the foltorrtng table:

OOMPÁ8,II¡ON OT TJAGE R.flTES IN NM,M DAK'TA

Classfficatíon Ueed thls
esti¡oste

N.Dak.
Averages
from
Enployuent
Bureeu

SÈuteran
Cowity

Lor¡cr
Yellow-
Sfone
ProJect

UnskÍlled labor
lruck Drlver (¡ledlr¡n D,rty)
Equipment Operator
Mechenlce

50
50
30
30

a1
1
2
2

L.25-L.40
L,25
2.00

1.10-1.30
1.25

1 .60-l .70

1.10

2.00
2.00

the cmparisons ere obrriously inconplete but ntere locel ratee are

avaLlable they run froar eleven Èo Èlrelve percent lower. Àr long as the

goverment operrÈes Èhe project or 8ny part thereof , 1t u¡st conforn to

the federêl wage scheduleg. The errfdence doee polnt out lrowever, thag

eone gavlngs should be reelilzed. íf an lrrlgatlon dfetrict eeerlnee itg
o!ùr¡ operatl.on a¡rd mainÈenånce ae early ae lÈ le al¡le to do so.
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No one can tell wÍtir certainty shetË,er the 1956 nage scale wíll 'ue

applfcai:rle Èen, twenÈy or thlrty years fro¡¡ nø. Sone econonfats predlct

that 1t wfll drop but ln maklng a long range estfoate such cs Èhls fÈ ls
noÈ consÍdered eafe to count on eny reduction. Tte coeÊe arrived at by

usfng the 1956 level uay be altghtly hÍgh. rf thte proveo to be Grue,

the adrrantage wlll be fa favor of the dfatrlcts. .

EOUIPIßNT RFOU.IRE¡,|EI|TS åNp COSIS

Ttre estf.o¡teg iaclude the cosG of opcrêËtûg all equipnent but do not

prortde for the purchase of aoy ¿f it, ttrls lg because ft lo the polfcy

of the go\retfinent Ëo purchasê, from con¡tructlo¡ firnde, the equlpoenÈ

requLred fnftially. Tt¡e retes per hour or -fle, as the caee may be,

charged for Èhe use of the equl¡nent contôln e deprécfetl.on factor rtrfch

tg lntended to cover the cosÈ of the purchase of a næ nachfae ul¡en the

one ln uge ls rorn ouË. IÈ :L¡ algo the gractlce of Ëhe goverruent Èo tutrr

over to the lrrftetlon dletrlct rfthout addftLonel charge all of tts
equipnent uaed fn thé Òperstfon fird ñâfntenance of the dl¡trlct wtrenener

euch dietrlct asgr@o itg owri operttfon a¡rd n¡intenance.

ftte followtng table shors the ratee used fn the eatioate for varfous

typee of equtpnent and, for the ueJor Íceos, Ís based on the Assoclated

General CooÊractors echedule, takfng fnto account ¡úrere neceaaaty the

netüre of the ¡rork on ¡rhich lt ie to be ueed. Rates for r-u¡o@bilea,

pfckupe, and trucks are baeed on actuel operstlng coets in the projecta

Offlce.

EQUIP!@|Î OPEÍTAIION RAIßS

TuFe of Equlpnent

Autouoblle
Ptckup truck
Heerry trucks to 3 ton
Heavy duty tra¡ck & lowboy traÍler
Cranler üractor & dozer 130 h.p.
Grawler tractor & dozer 70 h.p.
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$ .07 per nlle
.07 per utle
.20 per nfle
.70 per ofle

6.00 per hotrr
5.50 per hour



Crawler tr€ctor end dozer 40 h.p
Crswler taactor, loader, backhoe
Scraper 4to6ey
Ilraglfae 314 ey
Dragllne lå cy
Ilraglfue 2rn cy
Grad¿1
ltuck llounted Grane
Peerleeg Dredger
Motor Grader
Gleed Sprayer or Burner
Farm lractor aad rþwer
Eydraulfc Dltober
Brfcco Sloper

30 h.p.

the ratee fnclude all costs aseocl.ated rrfth the eçrtpnÈ ereepË

oPerating labor cost¡. fhe latter le correred ln che perconnal estfnatea.

REPATR SIÐPS

ft¡e llureau conteûTlsteo E well-equlgped repalr shop ¡t, each dívl¡loa
headquartere rttrere najot repafre to pr.rnpe, mËors, gatea a¡rd r¡¡lntenance

equlpnent can be perforned. It nlll alao have uinor repaúr facllttles
at each wete¡ilaster headquartera where auch Joba ag sen¡lcfng cara end

tnrcke, nfnor repafrc a¡d senrlce to tracÈors, etc. cân be done.

rÊ Ís felt thåt s consldêrable saving can be realized by addtng

oore fscllftfea ln the watemåsÈ..r shops than are now pie-nned. rtre ust
co'opellÍn8 reason for thie vlew l,e that great distances frou sone areqg

to the divísion headquarters. füíth å Èruck and lowboy üraller costlng

seventy centlr a ufle to operate, a tot of expense te lncurred Just to
tr¿nsport, a pfece of equlpment to rhe ehop. All equÍpEnt ls eubJect

to occeslonal brealcdown end tf ft can be repaired close by, nrch loet
tlae a¡rd expense is avoLded.

CLEA¡IIIIG CA¡TALS. LATER.åLS AIID DRAINS

Itre o¡lntenance costa included ln the estlDates for cle¡nlng canale,

leterels and dralns are baeed on the fotlortng essurytlona:

$5.00
3.00
2"üO
4.25
6.50
I "005.00
5.00
7.00
4.00

.5()
2.00
2.00
l.(x)

per hour
per hour
per hour
per hour
per hour
per hour
per hour
per hour
per horr
per hotrr
per hour
per hour
per horr
per hour
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Large r¡¿Ín cenale
other canale & laterale

over 10 foot base
Laterale 6 to 9 foot base
Laterals r¡nder 6 foot baee
Dtalns, aub-aurfece
Dreloa, aurface

Cq¡olete Cleanins

-

20 yeara

10 years
5 yeate
3 yeara
8 years

10 yeare

@to lct'ÎxrNrcATroN

A redlo network latercon¡recting the Ce¡rtral Off{ce, Dtvlslon OffLcee,

lfatero¡eter offlcea and a certaln ntnber of rcbl1e units fa propoaed to

handle ¡ost of the nececaarT co@r.¡nl.catfons. Tt¡ls Ethod has proven to

be very effectlve Ln a large frrlgeÈlon system sfoce fÈ pe¡ilits lmedtaÈe

cdrtact ¡rlth the persqr Deare8t to a bre¿k or other €nergency at any point

on the sy6teu. It oeete the neede better than exclualve telephone

¡enrl.ce and, eoncídering Èhe wfdely dlsperaed areae wíth resultent htgh

toll charges, 1È ehould be soærlhat leoe costly to operete. The esttnatee

lnclude a¡r annual O e U co6t of $100 per aet. Of thle, $80 ls lncluded

ln the personnel eatlaatea to cover the coat of technlcfans and repafrmen

and $20 for n¡terlale aod supplies.

DRAT¡Ls

Itre dralnage syst€n for the Garrlson ttnit ia the nost extenslve of

eny heretofore encountered on any project. ft consists of a net.lrork of

deep dralns Ëo rell.eve htgtr ground lrater coridftfong, eurfaee drafne to

renol'ue trater frq¡ exletlng depressfong end to provlde ouÈlets for waste

lrrígeËion water origlnating oî the lndtvtdusl farms. Many ollee of

netural channele ¿re Èo be lqrroved to Berue ea outletg for the conetructed

drains.

ftre gltuaÈlon 1s beet illustrated by tb.e fact that orrer 9,200 nlleg

of all types of draLoe are proposed whlch le one ufle for every 11O acree

of tbe ultLoete proJect. Ttre anm¡al ¡lsfntenence cost variee conelderably

fn the eeveral rreas end, e:rceptlug the La¡bure area where drainage cooÈs
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are lorr, ranges frø $.45 to $1.45 per acre. rtre rnelghted average fs

$.98 per ecre. rhis represents a very ¡l.zable portlon of the total
O & U cost.

It Í8 not ltithin the Bcope of thie etudy to deterniae whether or aot

all of theae dratns gill be requfred or bullt. Tt¡erefore, no alternaÈfve

semed posefble other than to accpet t*rc syeteo es ptoposed and egtf¡ete

Ëhe cost accordlngly. rt can, however, be etsted wtth +onfldence tbat

no frcre tban one-h¿lf of the proJeceed ulleage rÍ11 ever be butlt ¡nd the

reductlon of eround $.50 per ecre in O & M coat! ¡yould uaterfally help

the distrfcts.

*" aorro* ea¡ cousÍderatlon

although sone of theu wtll ha\re e bearl.ng oa o & u coats. No crltfclsn
of the crl.terla eetebliehed for the conetruction of the vcrfous featureg

¡hould be lnferred.

UcGluskv Canal

-

It ls concefvable th¿t a elfde nay conpletely block thls canEl. If
not dfsco\tered for several houre, Èhe wåter co¡ld back up to an elevation

that r¡ould endanger the Ner¡ Hooe Reaewofr dtkee and the banks of the

ce¡rel. beh{een New Eøe end the Snake Greek püryfng plant. It to auggected

ÈhaÈ rnore tha¡¡ no¡ual freeboard be bu1lt lnto these fear:rlres.

McGluslç Tr¡nnel

Both the htgb coat of the l&Clusþ Can¡l and the probeblllty of

erccesolve rn¡fntenence co8Ès pofnÈ to the deeirebllfty of a tunnet to

replace Ít, rt ls therefore euggeated thêt, before ftnat dccf¡ton le

reached, ¡¡" s6¡{rr¡teo be ¡s-s¡qn{¡ed on the basf.¡ of two parallel

tunnel8, Èhe ffrst to have a capacfty of ebout one-half the ultf¡ate
requtFeoent. By the ËltrÊ Èhe gecond tunnel le needed, 8 much Dre
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¿ccurête estfma¿e of the ¿ctuet nr¡uber of acree 1n the ultf-oate proJeet

ghould be avallable and the eecond tuanel deelgned to ûeet the ¡ced. It
f e felt that tht s propoaal is lryortrnt enor¡th to Juetf fy ttre ¡enrfces

of the best ñ¡Dnel authorfty evaflable.

Ot¡er-Caoacltn ln Stnrch¡res

Ttrere ere tl.Dea, euch ae durfng ån unusuel hot perfod, thaË the

Èiúely deltvery of a lfttle extra weter or s leager degree of roGaÈlon

nay nake the dÍfference bettreen a good crop and a medlocre one. SÈructures

such as road culverC!, slphons, and the tflce are uaually the bottleneck¡

ËhaÈ prevent ey fncreese ln flow above Èhe dæfgo c¡poctty. By cncroach-

iag stlghÈly on the freeboardSithe leteral capecftT can eafely be

íncreaeed ff the otn¡ctr¡res are lerge enough, IÈ 1r reconcnded that

Etrucrures of e type thrt llD1t the ftow be fncreased ln eepeclty by

about ten Perceût. fr19 entetle e relatfvely g¡all fncresee ln co1sGruc-

tfon coêts e¡d greatly lnprorrea Ëhe eerv{eâ tbat ca¡r be rendered to thc

water uaero.

Èleasurtng Derrfcea

Tlre Bureer¡ crfterla call.s for parahall fl,n¡es at t'he he¡d of each

neln canel, consËút heed orfÍces at the he¡d of eech leter¡l ¡nd precast

conctete turnoutt wlth oeeeurfng welle for fet¡ delfverfea. Itre Clpollettl
weir hes been found the Eost EatfsfacÊoty type of neaaurfng derrtce md l3e

uae 1e recorm'ended wherever gufflcient heed le arr¡llable.

@erctlon and l{afntes¿oce Roads

lte crtÈerle provldes for all. weeÈhcr road¡ to übê ueJor rtrr¡ctures

euch as punping planta, deoe, ¡Ì¡ate!ùeya, etc. IÈ fs con¡fdered tnportanG

thet thcse be extended to fuclude all canal bank roedr oeer utrlch the

dltchrtder el6Ë trgrrel fn hfs óafly ro¡rnda. Drlvfog oD a canel ba¡¡k ts
gooewhat hazardoue at best and I ur¡ddy road l¡ posftlvely dangerous.
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Furtherrnore, the apeed sfth lrhlch the dítchrlder can get, ürer hf,e beaÈ

influencea the nr¡úer of acres he can ae¡ye wtth the corrss*"ttt reductlm

ln0&!lcost.

It 15 noted thaÈ uosÈ operaülng roads are to be on the canel ba¡¡ks.

Ihle ls Ëbe best place becauee (t) the dltchrl<ier ehould be ln posftloo

to ¡vatch for reed Jaas aod other hezarde f.n the canal and (2) ell o¿lntet¡-

ance work Le now ¡nechanlzed ¡uhlch requiree the uachlne to work fro the

top of the ba¡rk. savlqgc 1a o & M costs by rearon of good roads on Êhe

ca¡¡al banks fully Juetlfy conslderable extra coustn¡cËto eçenee to

prorride them.

Concurreat Cmstn¡ctfon of Laterals and ltreÍ-na

tJhenever ft fs sure thet a cerÈal.n draln w111 be necded, Ít hae been

found advaotageous to loclrde 1c8 cmstructfoúr wftb the lateral constn¡cÉl¡on

contrsct. Fgrrorable blde are tecelved for overharrl oo a nfle-cubfc yerd

besle whlch often perul.Êe the utillzetLoû of excavated paÈeriel fro¡ tbe

dralo belng used to conttruct later¿l b€oks. TtrLa dc,ea away wlth nany

uosfghtly borror pits nhlch are aources of weede and use up valuable

agrtculturel Land.

Road GroeeÍns Contractg

It bae been found adventageouo to enter lnÈo blatkeË road croeatng

agreeuents ldth the oetreral cor¡otLee aad, ln eøe casea, rallroads. Ihfe

eype of contract efqlfflea the work of tbe Bureau tn that a ¡eperêÈe

ågreeEent doee not turre to be uede for eech tndlvfdr¡al croeefog but, more

lnportætt, definee o¡rce and for all the reeponetbllfty of the couatLes

for fi¡ture nel.ntenance.
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SUOIAßY A}ID CONCLUSIONS

Ttre ennual O & Ìl cost for tåe ultlo¿te proJect of 110071120 acrea lg

eotlusted by the Br¡¡eeu at $514961130. fhe estL¡aÈB tn Èbls report ts

$419351911 or I refuctfon of $5601219. Per acre coats ere $5.46 aad $4.90

reoPecËfvelyo

Reú¡cÊto¡¡ ere ¡¡ follo¡rs:

Garrlcq¡Beccwol.rOeU
Replaceoent 1lêñ¡ (net)
McGluaþ Cao¡l alfde rær¡a1
Mfsccllú.ou¡

lot¡1

$251,780
2L21477
70,570
25.392

-
$560,219

ftre es¡uel O & l,f cost for the stet€ developæot of tû6r620 acrea

ts egtto¡ted ùy ttæ Br¡re¡¡¡ at $211711985. ftre eaËfr¡tc lB thla report

le $1,9611429 ox a reductfon of $210,55ó. Per acre costr arc $5.34 and

$4.82 reepectfvely.

fre auru¡l O e ü cocË for tbe sts,ge denelopoeûC of l05r000 acree Ls

$5081408 ot $4.85 per ecre. fre releÈlvely 1æ coet for thta sÈage ts

accounted EgE Ð ¡educcd c¡n¡l and dr¡fo cleaolng tn Èhe early yeerr

rhfch offaec¡ thc htghcr per acrê cott¡ of the prfncfpel eupply Íorl¡s.

If O & l{ of thc Gcrrfeor Receloir lc deterufned to be a¡r obttgatlon

of the DÍetrlct, all per 6cre eotfúùGr lo Shfr rcport chqrld be L¡creased

by Breoty-ffve ce¡tts.

h¡rther ¡tudle¡ of Che coaË of a tr¡r¡el to replace part of the

lftGlueþ ca¡¡l f¡ recæ¡ded.

lae Burea¡ estlaat3 of the nlles of dralnc requfred ¡ppearB e¡cerelve.

Any re&rctloa wfll reô¡ce thê O & H costs proporÈlonstoly.

Ibree opGrcttrg dlvlsfms loctead of Ghe for¡r non gropoeed wfll

-L4-



redr¡ce the Goleh¿rbor are¿ coeÈ by $.92 per acrq aod the totsl ProJecC

coeË by Ëhree centr.

Ilre per acre coets for elther of Ëhe three steges of developuent

eppear to be rrlthln Èhe abllfÈy of the weter uaers to Pay vith aooe

aaaistê¡rcc frm Èhe Cørsenrêrrcy Dlaerfct fn the earty yesro.
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APPEiqDIÍ

IhLs appeadlx contefnc the srmer? end detalled coet est{¡nste for
eech feature conprlatng:

f. Ihc ultfn¡tc proJect of lr007 
'LZO 

acres
2, l$c etlge developoent of 4061620 acreg
3. Itre etage developænt of 105rO0O ecrea

IADI.E OF CONTENIS

-

For 1.007.120 Acre Prolect
1!a,¿e

Surnary
Snake Creek !\ryfog Plent
l{cClueky Can¿l
Lonetree Dm & Reeen¡ofr, î.tlnlerlng Dam

and Seepage Puryfng Plant
Geqrral Dlvlsloo Offtce
HcClueþ Area
Sykeston Area
Hanrey Puqlng Area
Berlia Purylng Area
llanrey-irraddoc k Area
Ne¡¡ Rockford Area
lfamlek-!{cV111e Area
Ealdhlll Area
Sourfe DLvlelm Office
Velva Caaa!. Area
Sor¡rls Loop Àrea
EaeÈ Sourls Area
Oslces DfvLgo¡ Offlce
Lal4ourc Area
Oakee Area
Coleha.rbor Dlvisfon Office
Goleherl¡or Aree
Devlls Leke RegtoasËloo

For ¿106.620 Acre Prolect

Suørary
Snake Creek Prnplng Pl.ant
tG0lusky Canal
Lonetrec Dæ and Resenrolr,

tll.nterlng Do and Rnnplng Plenr

16
16
L7

t9
20
2L
22
23
24
25
26
27
28
29
30

32
33
34

3r

35
36
37
38

39
39
40

¿¡L



Paee

ProJect Offlce aod Centrsl Dtvleloa Offfce
Ne¡r ûockford Are¡
tewey-Dladdock Aree
Baldhfll ¿lrec
Lallourc Arc¡
Sourfg Dlvf¡lo¡ Office
Sourf¡ toop Arec
Ee¡t Sor¡rt ¡ Areg

For 105.00O Acre Prolect

9uoery
General Dcrcrfptlon
A¡ee¡ Included
S¡ake Creek l\qlng Pla¡t
l{cCluaþ Ca¡ral
I¡neÈBee D¡u æd Beeerruofr,

Do and hqfng Plaat
Hawey-Maddocl Arcs
Ifarrdcl-lbVllle Area
Lalbure A¡e¡
Oalce¡ Are¡

ttLnterfng

42
42
42e
43
43
u
45
l+5

47
47
$
50
50

51
51
52
53
53

Adnfnte3r.tlv€ & General Expense lÈeos, lable I 55
Dfotrlbutfou of CoaËe - Otber ProJecta lable II 56

ProJect liep



G¡rr1¡m Dlver¡lo¡r llnlt
O è t{ Sr¡u¡ry

Ultlste ProJect, tr0O7r12O Acre¡

G.nttslDúvt¡ld 8ilfrlr* ß1åm"' iãt¡13.

Irrfgablc Area
Prlnclpel Supply lforl¡
Df¡grtbutlon llork¡
âd¡f¡tstrrtlon

$ 362,480
L*,657

l,301,796
22O,694

$ 4E4,620
206,77O

l,goór623
27O,æ4

$120,200
5L,285

4rorg85
90,855

$ 39,820
12,185

210,010
39,fi7

9l,007,120
424,897

3r889,414
62L,600

Totel Go¡t $1r67i,147 i2ræ4,O',t7 $613,125 $261,562 94,935,911

CorÈ Per Acre $4.66 ç4.92 $5.10 96.5t $4.90

Bureau B.Èlato 95.12 S5.48 $5.?6 97.30 $5.46

ltl¡ c¡ttt¡te e¡æludee ao Lte¡¡ thet oay or Eay ûoü be chugceble to

the dfttrlct¡. nr. Arry Englnaere hcve propo¡ed ¡ chargc cq¡rlvelent to

tnæCy'fivG ccilt! par acrc ¿t thc Burc¡ur¡ ¡h¡re of operatLon ¡nd m¡l.nÈen¡ncc

of the Gerrt¡cr Re¡ewoûr. rf thle ls ffnelly deterofncd to be e proper

charge, cll c¡tta¡te¡ ¡tra¡ld be loere¡¡ed by twenty-ftve ceota per ¡ere.

DEEAIIAD E9ÍTâSS

Snake Creek h¡otnq Plmt

o&u
Rcplcccocnt
Bnerg¡r

By Arny Engfneere and
Eurea¡ of tecla¡at1ø

$ t¡,50o
104,40o
282.677

ç4O2,577

tsy Gonsultent

$ 25,5@

lotal

Cost Per Acre $0.31

Preeenc plan fc for operatloa of Êhe sngLc creek puûptag ptant by the

Arry Eaglncers. Itre fnat¡llsttou of teleocterlng equÍpc:nt orLeg lt poeelble

for tlre operator¡ ln the Garrtsoo Dan porær plant Èo el¡o operate the

pryíog plent by rcrcte control, thus dolng ¡lrey vfth thc ncccerlÈy of e

dupllcate atrff of opcraËorc to n¡n the ¡ruqrr.

lhfr plan ¡lso aolvc¡ the probleo of ¡eaeoaal eqloynent of the ptry
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oPeratort slnce lt fs fryrobable that they would ¡roesese the necessary

sklllg or be PemfËted by unlon reguleÈlons to pertlcfpete extenaively in

the non-lrrtg8Èfon seaaon oatatenance progrea. Furtbcrmore, nachl.nfcGe,

selders ¡ad stutl¿r cr¡ftc would alwaye be av¿flable frm the power plant

on chorÈ notfce rhen requfred, all of rblch makee a large earrlug over the

coet of lndependent operatfon of the pr4tnE plant.

As df¡eugaed ln tbe foregolng report under Ëhe freaClûg I'Replacenent'

ell lteue of replaceænt cost heve been deleted froo Èhe eetlnstee snd an

appropriate ætmG ¡dded to Ëhe annual o¡fnÈena¡¡ce lteur, declgned to keep

the equlpment f,n flrlG clasc condltlon¡ end thur proloag lÈs uaefi¡I lffe.
Tüe Snake Creelc prrylng plant replaceænt esthêÈe of gl(}4r400 hea been

deleÈed end $l0r0u) addtttooal nalntene¡¡ce ¡dded oaktng å net annual

reductlon of $941400.

Íte cost of energy fa baced on lffÈfng 119201000 acre fect of ¡rater

through heade ræglug frou 0 te 7i feet requfrlng an 6sGlûBted 9916501000

l¡1lowatt hourg of electrlcal e¡ergy eaeh ye¿r. rtrle aæunt, under the

appllcable l'lfseourf Rlver Basin rete echedule for punging loede accou¡rtg

for the energy ertln¿tê of ç2821677. lhfs enount ¡rfll doubtlesa vary

eoûewtrst fron year to yeat dependlng on how e:æesafve or deffcleot rafnfell
t¡f,lt¡s¡cec ,t$e dflr¡d fcir trrlgatlon s'âcer ¡nd on the fluctr¡atton of r¡gter

Eurfsce fn the G¿rrfson Reeervofr.

l,fc0luelw Ganal

Personnel
Equfpment
Materlele & 9uppltes
Adnlnlecratlon & Geaeral

Total

Bv Buteau

$77,580
72,550
16r850
8.790

$175,770

By Cou¡ultent

I 5t,6sB
3l,690
16,85(t

Cost per acre

t{elnÈene¡rce of the !&Glusky Canal virfch Le 72 nLleg long wtth cuts

rangtng up to 100 feet pretent€ o¡re of the ¡Dost lndeÈernln¿te problens of

any feature of the Gasrfgoa lirlt. rlre conblnaÊfoû of deep cute and, in
nany placesr unstable uterL¡l a¡rd high groundwater table indl.catea alr¡oet
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certain elides, some of whfch oay be of conelderable nagnltude and perefet

over a nt¡ober of years.

lte propoeed plan of consÈn¡ctfon of thÍ¡ c¡ncl is Èo ffret bulld a

chan¡el ¡rlth a bottm rfdth of 2o feet wfth a capaclty of 2,900 c.f.s. Èo

sellre approxfnrtely 400r0O0 acr::g. I{hen addtÈlonal lends requlre nore

capaclÈ¡r, whfcb concelvably ntght, be ¡g n¡ch es 20 yeere, the ce¡r¡l rould

be enlarged Èo a boËcom sldtb of, g4 to gg feet wlth c8pælÈfee renglag

frø 7,200 to E,200 c.f.t.

Ttre Bureau Oll estinete prwidea for coryletc rchablllta3foo of the

canel by renoval of slfdes as they occur Ln eddttto'a Èo thc nosû¡l operatlon

end nalntenance. IÈ has been Èhe accepËed poltcy of the Bureau to conelder

whatener ¡¡ork 1s necessary Èo produce s By.teo 1o good worlttng order aa

part of the constn¡ctlon eost of Èhe project. rt ls evlde¡t Ëhst the

coad{Èlma eloog the McCluaþ caoal are euch thaÈ 1B csnnot te consldered

coeplete untll lt has reached a otate of equlllbrlum.

Recmendatlon fg therefore oade that the contract betneen tlre Bureeu

and the Dt¡trlct contefn a provfsfon thet the Bureau wilt reræne allde¡ ae

Èhey nay occur t¡ntll Ëhe canal becmeg re¡sonably ateble and the co¡È

f¡rcurred be cherged Èo the constructÍon coat of cbe lrBlÈ. If g deftnite

tlue llott for this srrsngeusût fs 1ßÉfstéd 6, lt ls suggeoted th¡t tt be

for the duratfon of the developænt per{od for the flreÈ lrrfgetton dlatrtct
Ëo recelve weter.

It can be e:çected th¡t Eost of the olldes wtll oceur durtng the ffrot
few yeare of operatfon while the grotrnd water t¡ble adtecent to the canel

ie betng lwered and that nÈerr enlargeænÈ becoæ¡ neceoorr1l, Èhe olopea

ehould be fefrly stable. It ls rr¡forh¡nstê both for Èhc Bureru end the

Dlstrlct that e tuiliel Èo replace Èh1s canal caonot be ecoomtcatly

Justiffed. rt le cuggeeted that before flnel dccLalon fe reacbed, Ëhe

estl¡aatee be re-exsoloed on the baels of n¡o peral.tel tunnels, Èhe ftrst to
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harre ¡ capacfty one half the ultitrate capeclty. By the tfne the eecond

tr¡nnel ís requlted e ut¡ch oore accurate erÈloåte of Ëhe acÈuêl ¡uniber of

acreo tn the ultloåte proJect should be cvalleble a¡rd the Eecot¡d tururel

deslgned to Eeet thle requfrenent.

Aeeuolng that Êhe agreænt wtth thê Bureru ¡bove reco¡meoded beconea

effectfve, the ûel.ntenance cost estisat; fe eubJect to eubeÈætlal reducÈfon,

ltre equlpenÈ estt-Eatc lncludee a 2| c,y. dragllne ¡¡trfch ls nececeary for
slfde ræval and could ¡rell be retalncd for perl.odl.c cl.eentng la future

yesre. IÈ I'e estloated thet sone of thls would be requ{red durlng the period

the Bureau esaunes sltde reoovel es e part of consÈn¡ctfon. To pr6utde for
the lone-tern oPeratlon, thfs nachlne has been lncluded {u tbe revlsed

esÈlnate on Che basls of 9ó0 hours annr¡¿l operetlon. Elfnl¡rstfon of the

co8t8 of personnel, equ{pænt and general adninlaÈratl.on, assocfated stth
other then noroel naintenance, re¡ulte ln Èhe follorrfng reduction frou the

Bureau estLnete:

Pereonnel
Equlpoent
Aò. & Gencral

ç25,922
40r960

3.788

lotal S70,570

By Br¡reeu By Consultent

Pergonnel
EquipuenË
Matertale & Suppllee
Bnergy
Pær Facflt.t{ee 0}l
Ad¡¡lnfsÈratloo & General

I 61221
1,OO0
1'lÉó

645
3, lol

647

$ø
1
I

221
0(x,
486
645
620

,
t
t

tI

lotsl $13, loo

5¿18

$rlr 52o

$o.olGoct per acre

Pereonnel requlrementa for thle feab¡re eon¡loÈ of r eúa!,l portton of

the tiue of the eaGerostter æd clerk aratgned Èo the l&Gtueþ canal, one
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full tf¡ue ducender end e pêrt tl¡e laborer. Preaun¡bl.y tbe d¡oÈendcr would

be st¡tfoned ¡t ths loneÈree do ¿nd could operste the heedg¡tet cg both

thl¡ nd the Jsoeetosn dfka. He could oeke pertodlc lnepectlons of the

lfl.nterlng dæ untfl guch tlæ as the Velv¡ cm¡!. [¡ ln opetatfon r¡tren tt
would be decfrable for the paürolman ør thsÈ c¡nel to hù¡dle fte heedgatee.

fte esÈl¡¡tc for thle feature apDesrs adequeÈe c:3ccpt thaG Èhe re-

placeoeot tteo for electrl.cal f¡ctlltleg tleted ¡t $1r9ô1 h¡¡ been

elt¡tnated a¡rd ¡¡ lten of $5fi1 ¡dded to Poues FætltÊfea 0M. the reduccfo¡¡

ln the estlûtte by rcaaoo of thf¡ changc fg $11580.

Central Divlelo¡r Offtce

Btv Bureau Ð¿_eSg!g!'gg

Perao¡nel 9157,175 9150,1@Equlpn:nt 30,000 3O,00O
Adnfnlstr¡Cfoo & General 1.5.875 15.360

lotel $203r00O $195,500
Per acre I .Se .$.54

Itte Centrel Dlvf¡lor¡ offfce fs Èbe beadquarters for areaÊ ¡ggr€gaCtng

362rtß0 ecres. It ls he¡ded by a dlvlsloa ruperfnÈeod¡nt asetsted by

varl.ot¡¡ apcclelleta tn the field of proJect o¡nsgænÈ lncludtng accounttng,

property úariagÊEent, (n eupewlaor, hydraullc caglneer, þdrographer,

elecÈrlcal and com¡nl.cetlone personnel and clvtl ü¡tatenürce glBlneer

r¡üoae dutie¡ correr thetr rêpsecÈlve flelde fn Èbe entlae dlvlsÍon.

A centrel ehop rlll be loceted et the offfce equtpped Èo handle neJor

repalre on ell typÊt of nachlnery aod equlpcnt u¡ed fn thc Dlvlston. Ît¡e

pereonnel e3Êloåtè fncludcs the l¡cchanfee and other cr¡ft rcrlcn re$.¡lred

to perforr the rork.

lfo provtelm 1¡ n¡de for ¡ æctr¿nlcal cnglneer ln the organtz¡tton ¡rid

Ln vl.es of th¡ large nr¡nber of prqs ¡¡d ¡Lullar cqulpoent, one te

reeoæ¡dcd. An cleccrlcal euperlntendcnc .nd t¡¡o electrfclroa ¡lso I
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co@rnicatlon euperlnter¡dent and tno co@unÍcatlon technlcfm¡ are lncluded.

It fs recøcadcd that both of the ¡upcrintc,udent poeitlonc bc ellnlnaGed.

lhese changes rtll reeult 1n s reó¡ctfoa of pereonnel costs ac follo¡ro:

DeducÈ 1 electrl.cel eupertntendent $ gr2l5
I cmunlcstlon ruperfnCeodent 2.035

15,250

Add I æcheofcal coglneer B.zlj

NeË reductfon $ 7,035

Centrel Dlvfafon. l,fccluekv Aaea

8v Euraau Bv Gon¡utt¡ot

Pereon¡¡el $261133 SæEqrfpoent 1lrl95
Materlsls & Suppltes 5rO7O
Adnlnfatrrtlon & Generel 2r7OOEnerry 92
Power Facllftlcg ODf 424
ReplaceæaÈ _omc

Torel $45,ó14

Per ¡cre $4.23

the McGluohy canrl eree contalne 101790 trrlgable ¡crec ec¡tSered ln

enall blocks along both oides of the canal, soæ to be sewed by pr4fng,

and a ære coficenÈrated area adJacenÈ to tbe lonetree reseEnolr. Itere ¡re
no únucr¡al Ot{ proble¡¡ but Ëbs l¡nd le rough ¡nd the solls bsrrs lor
perueab{ltty nhteh reculte 1¡ en above notr¡rl ¡Eount of requtred drelnage

s¡d e corretPondfng htgh draln neúntenaace cosÈ. ftre esÈlusted dratnage

requÍreocnt for thfo ¡rca fncludea 114 alle¡ of deep, ¡urface ¡nd tlle
drafng ftwolvtng a¡ ænr¡al oslnËengrce coat of $1.33 per acre cmpared Go

the no¡o¡l co¡t of 9.25 per acre on ¡neny exletlng proJecGe.

Operatlona rtll be handled by a p.rt tLæ F¡ùGr!..Èer a¡rd clerk, the

bala¡rce of tbefr tlæ being charged to other ereao. fbree dttchrtders are

provl'ded rhicb lc higher thåo Èhe arerrte for ¡¡¡ ¡rea of thl¡ rtze but 13

Justùfted by the ¡cattcred Craccr a eon¡tdcrable dtstmee 8part. Other
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Pêrconnel lncl'uds¡ tho equfpænt operatotr, tn¡ck drlversr etc. required

to o¡lntein the later¡le and draiae. Itrc ecti"oate for tbc l{cGlurþ eanal

tnclude¡ parÈolæn. IG eeeoe possfble to aaaign e poEËlon of thl¡ work to

one of thê ditchrfders ¡od etfnfnate onc patroLæ pooltlon.

llo chenge ln the estf.ost€ for thia c¡n¡l ¡tee lg coasfdered nêcelaery.

Ccntral Dfvfston. Svterton  rea

Perso¡nel
EqutpenC
M¡terl¡l¡ rnd Suppllee
Admlnl¡tr¡tfm ¡nd Ge¡reral
Eoergy
Power 0M
Replaccr".¡g

Bv Burran¡

$ 81,680
50,265
L5,295
g, l5o
L,g4g
5,023
2,572

Ey Gonaulta¡rt

-

$ 81,680
50,265
15,460
E, l5o
1,949

i:!?!

ÎoÈal $L6h,924 $L6Z,gg5¡
Per acre $4,56 $4.40

ltc Sykeaton tret contal.ns 371000 Lrrfgable 6crer widely ecatÊered in

the valley¡ of the Jæes md PipeeCon Rtvers. ltre la¡rds ¡re rather rough

¿nd contalu soll¡ ¡rfth 1oær thên êverêge peræab1lltles, both of wtrfch

tend to fncresse OÈ{ cost¡ becau¡e of htgh drefn ñ¡Íntenance and relfft
pt¡'.'plng. $ro cJor p"-ltng plcnts a¡rd thtrtl-two relffte wfll aen¡e the

area. Ihe drafn m¡lnteuance cogt Lot 465 ulleg of draine fn thts area fe

950,322 or $1.3ó per rcre.

Pergoa¡rel requfreænÈs are one wetemaster (part ttæ) and one clerk
(part ttæ), efght dltchrlderer one pêtÈcfnrn durfng the frrtgatlon Ee6ro¡¡,

end the equlgocnt operêtore aecêaoar7 to naintala the caoele, laterale and

drafu¡.

ReplaceærC co.È for the two naJor pnqlng plaots ere g?02 ¡nd for the

power fectltÈlê¡ $lr872. Addltlonat OM of $ll5 and $46g ere befng added to

u¿tetf.ele and eupplfes and Dow€r Ol{ reepectivley ¡nd the repleceocnt cort
êLfûfteÈed. ltl¡ r¡l.l.l rctult fn e reductlon ln Èhe esGln¡Èe ¿¡ folloru:
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¡lmFfng plant repi.rceoent $ 702
Po¡¡er facflftfea replaceoent !Æ

iz,slq

Additton¡l Ol{ 645
Net Beducsfon $1,929

No change le suggested ln the oÈber l.Èens nekfng up Èhe OM cosr for

the Sykeston aree.

Central Dfvlefon. Harney h¡æinq Area

By Bureau By Consultant

Pereonnel
Eqntpoeat
Msterlels aad Supplles
Adnlnl.¡trrtl@ & Gener¡l
Energr
Porer Factlftlea Ol
Replaceneote

Total
Per acre

t

,10
4
2
I
2

$rg

2-7L9

943,039
$4.17

$19,994
10r088

41328
2,180
1,438
2,972

$41,000
$3.98

994
088
080
180
438
5t+O

The Eawey Ptnplng srea contefns 101310 lrrlgeble acree adJacent to the

east end of Lonetree Regenrol.r. It ¡ifll bc eewed by the Hañrey Puoplng

Pler¡t wlth a 17 foot llft tskfog eraÈer dfrectly fron looetree Resewofr.

Rough Èopogrephy and sot ls of low peræabiltty csuse hlgh dretn a¡¡d

dietrlbution eyetem costo. th{rty-three rellft plæta ere proposed to

serye the erea.

Peraormel fncludes one watertrÊater (part Cfne), otle clerk (part tlrne),

tuo dítchrfders ând the equlpænt operators necessaÈT to nafntaln the Bystem.

Ttre drafnage systen conslstg of 98 nfle¡ of deep ¡nd surface draíne on whlch

the estln¡ted uelntGn¡nce 1" $91898 or $.96 per ecre.

Replaceoent colts for the Hanrey Puqlog Pldrt are $989 a¡rd for power

f¡cllltfes 9lr73o. Aoor¡nto of $24€ and $32 are befng added ùo Èhe ltens of

naterfals and eupplfee and powêr facllltles OM respectlvely, and the

replacenent tCeo ellmtnsted. Ttrte rütu reeult ln a reductlon of the estfDate
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ac follogrg:

Heney l\¡4fng plant replacenent g gg9
Pøer factltttea replacenent 1.79q

$2,719

Addlrlon¡l OM 6g0

Net redr¡ctl.on $2 1039

No change le auggeeted ln tire other iteuo naklng up the Ol{ cosÈ for
tbe ltanrey P\nptng area.

Pergonel
Equfpoent
Materfels & Suppllee
Aötnlotretloû & Gerreral
Energ¡l
Poner Facllltfes 0M
Replaceoent

Iìotal

Pe¡ Acre

Bv Bureau

-

$25,218
L2,859
5,75O
21455
7,359
1,355
2.720

$ 57,716

$4.53

,430
,455
,359
,355

$55,676

$4.36

6
2
7

:

the Berlln hr4lng erea contalue 12r?40 lrrtgable ae.res loceted along

the north shore of Lo¡retree Reservofr. rt ls eernred by the Berlfn

Purying Plant wfth a tlft of 84 feet. TtrlrÈeen relf ft pr.qfng plcnta are

requlaed. lopograghy fs rough and solls low ln petùeabillty reqrtrfng. en

abooru¿l s¡lor¡nt of co¡¡strucÈed dralns. ftre dralnage syeËen lncludee 132

nllee of dralne wtrlch le one olle for each 97 ecres ¡rith an êstlnated

rnstntenence coot. of $1.32 per êcre.

Peraonnel fncludes one wetermester (part tLûe), one clerk (part ttme),

three dftchrfder¡ aod the requfred nr¡ober of melnÈenence oen to keep up the

systeû.

Replaceænt cost for the uafn prryfng plant ie $2 ,72o. An anor¡nt of
$680 ts bel'ng edded to the oeterfels and eupplles ítem and the replaceænt
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elimfnated. firls reoulte in a reducÈfon a¡ followg:

Be¡l1n purrtplng prant Replaceænt çZr720
Addftlonal OM ó90

Net reductfor¡ $2,0¿10

No change le auggeeted {n the other ltemc naklng up the O}l co¡t¡ for

the Berlln Purplng area.

CqnLral DfvisÍon. Harvey-lladdock Area

Pereonoel
BqutpuenÊ
MaterLele & Suppltee
Aùifrltr3Èratloa &' Geoeral
Eaerry
Po¡er Facfllttec 0l{
Replaceænt

Total
Per acre

By Gonaultant

$14O,063
89,890
25,764
13,485
3r802

3:3ll

$281,882
$3.27

Bv Bureau

$140,0ó3
89,890
25,285
13,485
3,802
7 

'tß55.573

$285,583
$3.3t

ltre Hawey-Haddock area contalns 861260 lrrtgable acre¡ eer¡¡ed by the

Devfle Lske ce¡41. lte lande ere fn nuo blocke of ebouc 40,000 ecres e¡ch

lylng o¡¡ each eldê of the north fotk of the Shgyer¡oe RÍver. In general,

the topogrephy coneteta of long slopes aod rlll requlre a alightly leea

nlleage of conetructed draiDs per acre to auppleænt Êhe uany decply fnelaed

natural dralnage chanaelg. ltre estLuated Ol{ drefn coet to, however, $1.15

per acre. Flve nrJor punpiag plaots aad forty rellfts ¡rtlL be requlred.

Ihe peraonnel requ{¡anan¡s lnclude tsro sateEoaÉtera, hro satelúasÈer

elerks, seventeen ditehridera, tso pert tloe ¡ratrolnen ¡nd the equipænt

oPerators, truck drfverc an¿ fatÍrera ncceasary to Belûtetn the ey6tes.

Replaceucat cost for the ftve moln puroping planto hao been est{ñated

st $11915 and $31658 for the pouer fsclll,Èleo naktng a ÈoÈ¿l of $5r5t3.

Addfttonel Gl of 9479 f¡ betng added to ñ.terlale end suppliee e¡d 91,393

to polter facflltleo and the replaceoent tcm ellmlneted. thl¡ resulge tn
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a decresee as follows:

Replacænt $5,573
Addttlonal Oll L.871

Nct reductfon $3,701

No ehange 1e auggested ln '3ù¡ other tte-¡ neklng up the $l coat for

the Beney-l{addoek area.

CenÈrel DfvLefon. New Rockford Area

Pe¡smnel
Egfpoent
Matertals & Supplfee
AdnfnLstratlon & Generel
Energir
Po¡ser Faclltties 0l
Replaceoent

lotal
Per scre

Ev Bureau

$107,929
62,108
251260
13,470
L1667
5,076
1.456

EY Conaultant

-

$107,929
62,108
25,401
13,470

L1667

l:133

ç2t6,966
$3.23

$zrs
9s

875
2L

Itre New Rockford area coot¿1ne 67r19C trrtgabLe acree lying fn the

Jaoes and Sheyerrne Rlver valleys a¡rd extendlng fron Lo¡etree Reaenol,r on

the west to a polnt Just north of Jaoestorya Resenrolr otr 3he caEt. Landa

are generally level, the nost of whlcb are easlly dratned. frrtgable lande

are checkerboarded througbout extentsve arees reeultlng fn sualler than

no¡mal dttchrlder areaa. There ¡re tro maJor pun'ping plaots ond thtrty-tlro

rellfts fn the area. Draln ntleage ts estlnated at 406 ntles and the OM

cosÈ at abot¡C $.45 per ecre.

Pergonnel requlrenent tncludea the equlvalent of 1.4 wateroasters and

wetermaster clerks, 14 dttehrLdera and eqrlpænt operators, tnrck drlvere

and laborerg necetgar]r to naínteln Èhe systen.

Replacenent corts for the two naJor puqtng plants are eaËfo¡ted at

$563 and for power fecfltttes at $893 or a Èotal of $1,456. AddfËlo,¡ral o}f

of $141 le belng sdded to raËerf¿ls and suppltes snd $224 Ëo powcr factlftles
and the replaceoent lÈeo elfnln¡8ed. ftrfs re.sultg ln g decrease ¡¡ follore:
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Replacenent $11456
Addfrtoûal q{ 365

Net reductlon $lr09l
No change fe euggeeted in the other ftens naking up the oM coac for

the New Rocl¡lord area.

By Eureau. By Conoultant

Persq¡nel i72,4lg çl,,,47gBqufpænt h2,2æ AZTZOAMaterfatg &_Supplte¡ t6,5l0 Ll:Og2Adniufstratfm & General 8,AOO årgOOEaergy s,2n sizæ
Poruer Facllltles Olt 61615 7-rL2OReplaeeoent J.ë9, Æ

Total 9155,220 gl52,9oz

Per acre $3.76 $3.70

the tJerrlck-DtVtlle area co¡rtains 411380 frrlgable acre3 fn the

uPPer Sheyermc Rlver velley ee¡rred by the lfe¡¡r{,ck ca¡ral, a brench of the

Nelr Rockford Canal. Ihe topography and aolls of this aree are such ghat

gub-surface dtainage wf tl be effectfve w1Ëbout any rnueual problerne.

Dralns ere estfuated at 319 ¡nfres and tbe drafn oM coat at $.56 per acre.

rtro neJor a¡rd t!úe.nty-tr¡o rel{ft purytng plante are propoeed.

Pereonnel requiretent fncludea one waternaaÈer, oae weterilegter clerk,
nlne ditchrlders, one parg tÍme patrolnau and the equiprnent operetora,

tn¡ck drlvero, and lchorers necêaeary to perfom the nalnteneûce work.

Replaceoent fte!ûs fnclude 911970 for the tuo maJor puqing plante

and $1,780 for power fecflltlea, e rotal of g3r750. Addltional oùt of
$492 ts belog lncluded fn neterfal¡ end cupplles anil $4+s ta porer

facllltfee 6nd the replaccment fteo el.Lnfnated. Ibe reductlon tn the cost

ettloetc by reasø of thege ehanges ls ag follons:

Replacenent $3r7S0
Addttional 0M 93.7
Net reducrton gããf3
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No change fa euggeeted fn the otber ÍÈens uaking up the O{ coot for

the llarwfcl-llcVllle sree.

Central Dfulglon. Baldhlll Are¿

Bv Bureau

-

$168,740
ÐL,4tû
36,9¿û
19,700
4,434

2317?6
3.2&

ç348t292

Bv Consultant

-

$168,740
9L,44O
37,169
l9,700
4,434

24r364

Peraonnal
Equipoent
Materlele & Supplfer
Admf¡¡lstration & Gener¿l
EnergT
Power Fsctlittes Ott
Replaceænt

Total {w
Per acre $3,60 $3.57

The Baldhlll are¡ contalns 961810 trrlga,ble acrea located tn the

Baldhtll Greek valley and eerrred by the BaldhLll and CoopeÍBto'fi canels

whfch ate extencfons of the New Rockford eyeten. Topography and aol.ls ¿re

good orrer the uaJorlty of the ¿rea wlth tlghter aolla and less favorable

topograpþ fn the southern porclon. lte dralo eetltrote fncludeg 655 ufles

of drsl.ns on r¡t¡lch the OM cost 18 $.68 per acre. Ttrree neJor and t*reaty-

nlne mfnor punpfng planta are Þtopc'sed to serve the erea.

Perso¡nel for the B¿ldhíll area lncludee 2 !úatermestere, 2 lraterDesÈer

clerka, l part tLuê petrolman, 20 dltchrldere a¡d the requlred nuôer of

equÍpoent operatore, tnrck drivers anri laborers requfted to r¡afntafn the

ayateD.

Replaceuent fteúne are $916 for the three maJor prnpfng plants and

i2r%6 for poner facl.llties, a total of $31262. Addltlonal (þl of 9229 hae

been added to nFterials and supplies and $588 to poser facllltfes and Èhe

replaceoenÈ lteDg elf¡fnaËed. ftre reductlon ln Èhe est¿o¡te by reason of

Ëhe6e ehangec ls ¡s follows:

Replacenenr ç31262
Addtttonal 0M E17

Net reduction Çzrt*s
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No change fe suggested ln the other fteüs oelcfng up the OM estinate

for the B¿ldhfll area.

Sourle Dtvlafoa Offlce

Bv Bureeu Bv Consults¡tt

Pereonnel $188,880 $1g1,935Equfpoent 36,000 3ó,OOO
Adninletretfvc E Gcneral 19.160 19.165

lotal $244,000 $237,000

Itre Souria Dlvtslo¡ eoprlaes 484,620 frrigable âcrea of ¡ilrtch irOOO

are contelned ln the Velya erea nostly tn scettered blocks along both eldee

of the velve eanal, tbe sourle Loop area of 327 16?0 acrea end the Baat

Sourl.s area of 1511950 tcres.

ltre Sourl.a Dfvlslon will functÍm a¡ a unft r¡nder the dfrectlør of a

Dlviefon Superlntendaet, assfsted by varlous epeclallsts lo the field of

proJecË rìtnegenênt. Key pereonael, ed propoeed by Èhe Buteeu, fn âddltlon

to the dlvlalon euperlntendent lnclude a chfef clerk, coet accountaot,

property warehouee n8n, olf auperJ.ntendenÈ, þdraulic englneer, hydrographer,

etectrl.cal auperfntendent, co@lrfcatfon superfnÈe¡rdenÈ, and EeÍn¡enence

civll engfoeer. Supportlng personnel lncludes cterke, electrÍclrae,

cum,¡¡lcstlon Èechnlct¡ns and the nechanlcg requlred Èo operate the

DfvLefonra ceotral ¡¡chl.ne shop.

Ae Índtcated fn the Gentral Dlvieton organLratfon, 1t 1r belfeved a

mechanf.cal engfaeer gho¡ld bc added to the staff because of tha large

nr¡ober of pung lnetallatl,one. rt le llkewfae felt tb¡t the poettlon of

the electrl.cal eu¡lerln3ende¡rt arid co-nunfceÈlon aupGrfatcndent cao be

dlepeneed with. Iffth Èhêse changes¡ the o:rganlzatfon appearr to be

adeguate but not orrerataffed.

the suggesÈed chefùgee rcsulÈ fn e decre$e aa folloya:
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Delete

Pereounel
Bçrlguent
Dl¿terlsl¡ & Supptiee
Adntnlstratlorn & General
Encrgy
Porer Facflttles ol{
Replacænt

lotel
Per acre

Pereonnel
Eqrlpæot
llatert¡ls & Suppllee
Adnlnistretton & General

Totel

I electrfcal superfntendent
I courncfatlon auperÍateadent

$ 8,215
7.03s

$15,25('

Add I uechenlcal englneer

Net reducÈlon

s*rfr Hof"f*., u"ln"- sooar. L*o -d E."a sootr. &.""
By Bureeu

-

$81ó,550
ts,4r3L2
t55,275
gLrg22

gi¿2,774
30,085
77.9ù4

-
91,968,722

$4.06

Ey Consultent

$812,880
¿ß4,3L2
t72,O35
8L,822

322.774
32,8oO

$1,90É,623
$3.9¿l

Ttre above st'ilqay fncludee tbe entfre sourfc Dfvfcim conÈaln 4g41620

lrrfgable acre8. E¡ch of the tbree arcer of rtrlch lt fg oade up r¿ll bG

consldered eeparetely tn the followtng dlecusal.on.

Sourlg llfvl.eon. Velve Gûra1 Aaee

$18,960

$3.62Per ¡cre $4.35

ftre Velva cenal ¡reê consLsts of 5'OOO ¡crea of lrrÍgeble la¡rd i.¡
ecatÈered blocks along both atdeo of the Velve canst. Iow llft p,.rylng

fræ the csnel rttl be necees.ry to senre soæ of Èhe lende. ropogrephy te
goöd but soll pcræobflltLes atre generally low resuttlng ln ¿n erGe¡¡fvc
drainage sy8teE aod blgh dral.n ñâlBteBsnce co¡t8. anttclpated dral.ne total
43 n1le¡ aod the esËluated amrual mafnÈe¡¡nce co!È ls $.g? pcr rcre.
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Personnel regufrenents are 1 wateroasterr 1 watemegter clerk (IO7"

of thelr t{ue {n thie erea), 2 ditchrlders and the neceoaaay nuôer of
oafnten¡nce eryloyeea. î¡o dltchrlders see!¡ e:ßcesel.ve for the area

frrlgated althotrgh lt fe recognlzed Èhet the tracta ere far aparÈ. rt
la auggeoted that one of the three patroluen aealgaed to the Velva cenel

help out a8 Decetaary and ellmluEte one dftchrlder poef.tlon. Itrle wfll
reeult fn e rudcutfon ln Èhe eetioate of S31670.

SouFle Dfvl.elon. Sourfa Looo Ar_ea

By Bureau

$530,657
?25,842
l0l,000
55,370

3r578
13,197
fione

Pereoauel
EqutpænÈ
Materl¿la & Suppllea
Aduinlstratlve & General
Euerg¡y
Power Feclllrles OU
ReplecenenË

Eotel $110291634

Per acre $3.15

lhe Sourls Loop area of, t27,67O írrlgable ecreo fs slü¡eted {n the

easterrr h¿Lf of the sourig Rúver loop and exteads nortlflsrd Èo Èhe

ca¡radfan bormdary. Lands are largely part of a glacial lake platn, with

euooth eurfacc æd gentle aSopee naklng Èheo eaay to reach wlth a efryle

dlstrtbutlon eysteo. he area ts eerved by the velva cenâl. over

2'900 mflea of drafne are propoeed wtth an estimeted armual oefntenance

soat of $1"02 per acrê.
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Per¡onnel lncludes 7 wateruagter8, 7 wate¡m¡ster clerks, 66 dttchrfders,

3 paÈrolæn ôrrlag Èhe lrrfgetfon se¡aon and equipoent operatorr, truck

diwere, etc. r¡ req¡rl.red. Ttre weÈeroasÈer and dltchrider requl.ræata

are, ao ln the c¡¡e of uost areaa, baaed on the assuEpÈfon ÈhaÈ each

water¡oaster vfll aupenrfee about 50,000 ecrec and each df.tchrtder wfll
serve 51000 acre8. Ibere are no naJor puqtng plenÈe buÈ 149 olnor relffË
plante are propoted.

Ite dctalled estfuate¡ of ol'l coats to be fncurred strlctly follow the

crLterla aet up for personnel and equipuent. No changer are euggcsted

oÈhêr thûr the co@ents bereÈofore nsde applylng to ell are¡s.

Sourfs Dlvlslon. Eagt Sourls Area

Bv Bureau By Cmaultent

i274,2L0
151,790
69,500
25,600

319,196
19,613

Total $917,338 $859,909
Per acre gó,03 $5.ó5

Ttre Ee¡t Sourle êree coûtafns 1511950 trrtgeble acree Etretching

along the eaeÈ ¡lde of the Soutls Blver froo Èhe Canadian boundary aoutherly

alnoet to Èhe pofnt shcre the Velva canal crosaes the Sourts RÍver oË tts ¡ray

north Ëo serve the Sourts Loop atèl. IfesÈhope dao wtll be constructed on

the Sour{s Rfver aear the Ganadlan border to preveriÈ return flor¡g eecaplng

l,nto C¿¡ada. lleeËho,pe prugfng plaot $C.11 lfft lrater eooe 90 feet fron

back of thfs dan l¡to th¡ East sourfs carral. rtre water eupply for the

Eest Souria arec wfll, tåerefore, depcud on return flowe accr¡rulatfng ln

the Sourla Bfver augncnted by rater apflled fnto the rlver dlrectly frou

the velvs canel. Ttre Berrfck prryfng pleot wl.ll be loceted neêa the

eouthern eod of the Beet Sourl.a canal to senre the southerrr end of the
' -92-

Peroor¡ae1
Eqrtpnent
llaterlals & Suppllee
Adnlnl¡Èrêtloo ú Geaerel
Energ¡l
Power Facflftlea Sl
Replacemeot

ç274,zLO
151,790

5L,74O
25,600

319,196
16,ggg
17.904



area and Eske Posslble the dfverglon of excess rreter lnto the Sheyenne

Rfver basln. Ttrere are t5 naJor and 113 mlnor rellfc prryfng plents pro-

poaed for the area. Over 11799 nfles of dralns are proposed wlth ao

esÈlseted annuel OM coet of $1.24 per acre.

The htghar th€n snerege OM cost for tbe Ea¡t Sourfe eree ag a shols

nfght suggeet lte elioin¿tf.oa frø the proJect. However, eooe ctrcr.nrtüces

for r¡hfch thie ¡rea fc not wholly reeponelble ruat be consfdcred. rt order

not to loee the reh¡rn flow fron Èhts and ttæ tourle Loop area to Ganade,

ft ls necesaerlT Êo Èa&e lt back souËhward and the EaaÈ Sourls cancl le the

only practlcal way to do ft. Fcrhaps sme value could be aacfgned to thia

recePtured weter aod a credlt allo¡¡ed to the Eaet Sourle area for takfng

care of lt.

Pereonnel requlreneûts ate 3 wateroas3ers, 3 w¿temaster clerks, 30

df tchrfdere, E prrnrF operators, 2 paËroùnen durfng the operatl.ng eeason

end the eq¡rLpænt operatora eËc. regulred to malnÈa{n the eysteo. No change

in the nr¡núer of people rer¡ulred to operate a¡rd maíntafu the Bysteo a8 noe

propoeed ie suggested.

Due to the large nuúer of prrÚPlng plants snd the traosrd.eelon lineg

to sente then, replacarant coste are htþh 1n this sree. ftre eatLnate for
putplng plant re¡rlaceneat 1o $6710¿+5 a¡rd for power facllitles $10,859, a

totêl of $77 r9O4. In lleu of these Lteoe addfttonal oti of $16,760 h¡g been

added to rn¡terlals and rupplles end $2,?15 to poner facilltlee. frese

ctranges regult ln s decrease aE followe:

Replacene:ìt costs
Additloaal- OM

Net reductf-on

Oakee Dlvfeion Offfce

-

Personne¡.
Equtpoent
Adnfnletratfve & Generel

lotel

8y Consultant
$64,705

11,100
6.695

$82,500



rhe oakes Dlvfslon contafne 1201200 lrrlgable acreg lyiog fn the

valleys of the Ja¡ps end tftld Rl.ce Rírrcre and wtll fi¡octfon ca ¿ unft

under the dLrectÍon of a Divlston Superùntendent essiated by varlouo

specfallste. Ke¡z personoel proposed by the Burea¡ tn addftlon to tbe

cugértotendent lnclude e chlef elerk, property ¡rerehousemeo, (f,.l euperla-

tendent, a¡¡ electrfclan, a cm¡nlcation technlcia¡r, ed a hydreultc (cl.vil.)

engfneer. Other ¡leremnel lnclude clerks ¡¡rd Èhe occbanice necesaary Èo

operatê the Dfvtsfonre cenÈraL oachloe ebop.

Ihe Bureau estlnate proviriee for pc¡lna the eaæ s¿larl.es to the

Dtvfelqr SuperlnËeodent and ttre o}{ euperlntende¡t as ere petd ln the u¡ch

larger Central ¡¡¡d Sourfo llfvlefons. It ts felt that one grade lower for

each of Èheae poeitfona can be Juetffied. ftrese ehogec rceult ln dccrease¡

ae followg:

Dlvlelon Superlntenclent, G$-14 to GS-1,3 $11330
0ll SupcrÍatendent, Gg-Lz to GS-1l 1..180

Tottl reduct{on $2,510

Ihe Dfvlefon hardly Justifles the ñ¡11 tlæ eqloyæat of a

mechanfcal englneer ¡o thls poeltlon hc¡ not been added to the organlzatlon.

Ttre engfneer aoefgrred to the Gentral Dfvl.d.o¡¡ could serve occaaloaally aa

needed.

Oekee Dfvfelon. I¡Ibure Area

Pergoruret
Equlpment
Materfals & Suppltes
AdnÍnlstratl.on & Genersl
Energy
Poner Facllftles OM
Replacenent

lota1
Per acre

$ó1.415
95,03

By ConsulÈsnÈ

,043
,533
,354
,95o
,974
,364

953,218
$4.36

Bv Bureeu

$21,0ri3
8,533
4,310
2,95O
7,974
5,675

10.930

$ztI
5
2
7
7

p3þ.



the LaÌloure area contafne L?'àOO trrfgable ecrea ln snEll blocks

scattered along the Joea RÍver betrreen Jæeetowl and Oakes. Îl¡e land ntll
be eened'by 13 ptqtng plants olong the Jcoea RÍver, havfng lffta ftoø 27

to 85 feet. Flve relfft plants are ¡rroposed. Dltchrfdera will be requlred

to trarrel conelderable dl¡tanees consequently Cbe erea Eewed by each

dftchrlder wtll be ¿bout 11000 acres less than the average. Dratnage le uot

an lryortant lteo. Itrere are ro deep drelne end the 60 nllee of eurfece

a¡rd tile draina ¿re egtlm¡ted to have an e¡rnua1 (f,.í cost, of $.07 per ecrè.

Personnel eonaiste of I waterrurter end 1 wateroasÊer clerk (each

befng used one-fffÈh of hfs tfue ln this area), 3 dltchrlderg artd pert trlne

equlpuent operaÈors, etc. aB requlred for the nslnten¡nce sork. No changes

êre suggeeted 1n the organizatlon.

Replaceænt of $41174 for purys and $6,756 for power facflftleg are

fncluded io the estíEate. In lfeu of these $1,044 addttl.onal 0M has been

added Ëo Eaterfels æd supplies and 911689 to poruer faclllties resulClng

l¡ a decreaae ss follole:

Replaceoeut 1101930
Added oM ?.733

Net redr¡ctloa $ 81197

Oakee Dlvlelon. Oakes Area

Person¡e1
Equlpnent
Materials & Supplfes
Admlnletratlori & Geuerel
BaÊrgy
Po¡rer Fecllltlea 0!l
Replaceænt

Bv Bureau

-

$185,045
98,211
4L,47O
20r28O
41,652
25,265
23.4C4

-

By Coneultant

$185,045
98,211
44,992
20,280
41,652
2'1,t87

ç4r7 J67
$9.E9-

lotal $435,327
Per acre $4.03

The Oakee area conÈalru 1081000 lrrtgable acree lyfng ln the valleye

of the Jæe and t¡Itld Rlce Rlvers, about 501000 of wtrlch are ln south
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Dakota. I{ater rdll be dellvered to the area by pt¡ræfng fron the Jæa
Rlver throrgh the oakee p"npfng plant fnto the oakee canal. Frø the

oake¡ canal reter stll be puryed fnto the Taayer reservolr to provl.de

additlo¡al atorage aod control. Ten naJor puoptng plaote a¡d 98 ¡l.nor

rellft plenÈa are propoaed. IlraLns are cstlnated aü 945 utlea ¡ylÈh an

annual Oll eoeÈ of $.86 per ecrè.

Persmael lncl.udea 2 weter¡restere and 2 w¿te¡înåeter clerks (part of

tfroe chenged to Let{oure eree), 22 dltchridere, 12 puup operetors durtng

the irrlgatfür seaoon and the eçrlpnent operetoro, êüc., reqtrtred to

uafntalo the syrteu. liüÐ ctrangee ín the organlzatfoa are suggerted.

ReplacænB corÈ ør puuping plante ls estlueted Et $14,102 and 99,296

on polrer fecllltles. Addltlonal Ol of $31522 hse been added to meterfals

and supplle¡ and ç21322 to power faclllttee fn lieu of Ëhe replacenent

lte¡¡a. Tt¡ie reeutts ln e decrease ln the estinåte as followa:

Replace-ent $23,403
Added OM 5.8tA

llet rcductl.on $17,559

Goleharbog Divleton Office

By Bureau By Consultang

Pereo'nnel $26,725 Saue
Equlpnent 61320
Adnlnf.stratlve & @neral 3.5_55

lotal $36,600

Tlre Coleherbor Dlvfelon contains 39,820 {rrfgable acree adJaceot to

the south shore of the Snake Greek resenrolr and wtll functfon as a unLt

uode¡ the dlrectim of a Dtvicfon Superl,ntendent aeststed by a chlef clerk,

a clerk-steno, electrfcl.an, radfo repafnmn aud a shop forenan. Sålarlee

have been fl:<ed Ln accordence lrlth the leseer reeponsf.btltties by reaeon

of the so811 êrea. No ehange Ía suggeeÈed io the esttn¡te. Horrerrer¡
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recocrend¿Ëloa ls osde that Èbfs area be added to the Central DlvLgfon

end the Coleherbor Dfvfsfon offlce eltcÍnated.

Coleharbor DÍvl¡lar. Cotehafbor Area

By Bureau

$79,610
44,670
16r612
7,435

44,335
11,E38
21.4O3

ç226,363
$5.68

Dy Goasultant

Pergonnel
Equlpnent
!{¡terl¿Is & Supplf.ee
Adnfnlstrative & General
Energy
Porær FectllËte8 Olt
Replaceoeot

to[ar
Per ecre

$79,610
u,670
20,O22
.7 

1435
44'3t5
lsrgga
?-¿¡ó--

92to,o1o
$5¡28

rtre coleharbor area of 391820 irrtgabLa acreE wlll. be eerræd by a

puqlng plaat rlth 115 foot lfft takfng water dfrectly frou Saake Creek

resentofr. Beca¡¡se of lts lsolated poeltlon th reoDecË to other frrlgable
areas, Lt does not åaæ ln any of ttre prtnclpdl supply.rcrk¡ except snake

Greek punpl'ng plæÈ. lopographíc deflcienciee and soilo w{tb low peræ-

ablllttee necesatË¡te a lerge number of drafne aad as a resulË the draln

EaLnÈen@ce coút t¡ tbe hfghest for arry erea ln Èhe GarrLson UirÍt¿ It te

eEËfn¿Ëed that 547 nlles of dralo wtll be requ{red lrith eû annual ODI co¡t

of $1.45 per ecte. fhere utll be 5 naJor puoping planta and 32 mÍnor reltft
plants.

Peraonnet reqr'rfrænta ere esttoated to be I naËer.oaster, I gatetilsstér

clerk, 3 prry oPerators durtog the lrrtgatlon season, I dftchrfdere snd

Ëhe equipoent o,peratorg, etc., necessêry to'n¡lntatn the systeD.

Replacenent coets are egtl¡n¡ted aÈ $131398 for the pulPfng plants

a¡rd $8165 for the power facflltles. Addltløal. oM of 93,350 ls belng

added Èo neËeriale c¡rd supplles end $2rl00 Èo porrer f¡cflltles fr¡ ltsu of

ttre replacæot chÁrge.

llhfs result¡ fn s decrease ln the esttnated coet er followe:
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Replaceneot
Added Ot{

Net redr¡cËlm

Devfle Lake Reetoratlon

A part of the uultf-purpote GarËtsø Diversfon ttntt proposee Èo divert

fresh lraÈer loto Devile Lake. A feeder c¡oal wlth a cepacfËlr of 400 c.f.s.
leedtng nortlñtard fron the Devile L¿lc¿ cenal rlll dellver sater to Èhe

leke near llfn¡r*auken. A¡¡ adC{-tfonal feeder ca¡¿l rrl.ll be cæ¡Èn¡eted

betneen lÞvlle and str.rug lateg a¡d a¡¡ ouclet caoal frm stuq leke to

convey lrater beck to the Sheyenne Rlver.

In estloatfng Gl costs for the Devlle L¡ke rcaüoreÈioa plan¡ gneke

creek Enptng cooË foa the actr¡el diverefone Lnto Devll¡ Lake rere

lnch¡led elong vtth the estfu¿ted Ott cogt of the feódcr and outlet caa¡lg.

A ehsre of the coats of Jofnt fecflftfes guch ea the !&clueþ caneL,

Lonetree reservofr and Dartl¡ Lsk¿ can¿l were not Lncluded.

EstfÐsted costs are:

Sn¿ke Greek Ptrylng energ¡t
Devfls Lake feeder cgnal
Strry Leke feeder c¡nel
sa¡ûP talce outtet canal

lotel

913r848
3,510
5,000
!..068

-
ç231426

9lnce the coat of operatfon and o¡ÍuËen¡nce of thls feeture l¡ not

chargeable to Èhe lrrÍgatfoo ¡rêter usêra ft hes not becn Èc¡c€n l¡to the

eBË1&aÈe8.
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Gerrf son Dlveralon lt¡lt
O & M Sumsry

Stagc Developoent 4061620 Acres

îe¡tral
Dfvl.El,on

Sourls
Dfvietm

ProJect
lotels

Irrigable Area
Prfacfpal Suppl.y l{ork¡
Dfetrlbutton I{orke
Adnfnfetratfon

$ 2491180
L55,795
849,493
155,000

$157rrr,10
981437

5961629
107,075

$ 406,620
2541232

1,445.L22
262,O75

IoGal cosË 91r159,288 9802,141 $1,961,429

Gost Per ¡cre $4.65 $5.09 $4.92

Burear¡ EstlnsÈe $5.12 95.69 $5,Yl

Tt¡ia eetfnate eæludes €ür ftem that E¡y ot tûs]r no3 be chargeable to

the dtstrlcÈs. fre Aruy Bngfneers hsve proposed s charge equfvalmt to
Êwe¡¡ty-flve ceD3g Pêr ecre 48 the Bureaure ¡t¡are of operatioo aod ¡ulnten-
a¡rce of the Garrl¡on Beeervok. rf thte le ffnelly deter:mtned to bc a
proper charge, ¡11 ortl¡¡tes shot¡ld be {ncreaaed þ twenty-flve cenÈB per

åClê¡

DBÎAILED ESTNIAIES

Snalce Creek h¡mfne Plqgl:

By Aruy Engloeere and
Bureau of Reclo¡tÍog Bv ConsulÈ+t

$ t4,5oo

133.531

-
loral $183,631 $148,031

CooÈ pcr acre $0.36

For thl¡ sBage developroent the snakc Greek p,-Ffng plant wor¡ld be

butlt for the utÈl¡ate proJect but onry ttro of tbe stx punplng u¡rltg

toetalled. ltre Butcau eeÈlnåtc conteryletes Bhe caoß ot{ cost ês wotrld be

oêM
Replaceæat
Eaergr

$ 15,500
34rgo0

133.531

-
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facurred 1n the ultf¡¿ce proJect, It fs felt that Èhe cosË should be soæ-

whaÈ 1ê8s and has beea rerrÍeed by uelng one-thtrd of the OM eett¡ate plua

$61000. the latter @unt hae been added beca¡¡e lÈ rrttl take naarly e¡

much operator tluc to ñ¡n Ë$g ¡r,nrFs as lt ¡rould ¡ir. fhe dlecu¡¡lon relaÈfve

to operstl.oa of thc plant by the Aruy Engtaeerg md the treabent of

replaeenent Go8t3 contelned ln the ultln¡te proJect e6È1DsËê sppty to thle
psrtlal lndtall¡tlon. lterefore OM lu^s bee¡r Lncreased by $3,3:3 (Ll3 of
the $10'000 added tn the ultlnate plaa) ¡ad the reptaceneoÈ lteo clfmln¡red.

Ilrese changee sfll reduce the eatfnate as followe:

Replaco-ant ; 934r8ooReduced,Gl 941333
Addêd oM 3.333 f.000

lleÈ reductlon $351800

l{ccluslp Caoal

-

Pereonnel
EqutpuenÈ
l{aterfals & Suppllea
Adnlnfetratl.oa & General

lotel
co¡È Þes- ecre

Ihe proposed plan of constructlon under thls stage devetopænÈ ls to

bulld the ce¡¡l r¿lth a botton wtdth of 2o fêet wfth e capaclÈy of 2rg00

ê.f.8. lhe ro¡rk¡ oede under the ultluete pl.an concemlng Bureau

reaponelbflíty for renor¡el of slldes epply sleo to thto stêge. In fccÈ,

rcre eetl'ous illdes Eay be expecÈed durl.ng ttre ftrgt fen yeare È¡aa wben

the canal Ls enlarged because the hlgh ¡round *.a"i table uhlch le the

nBJor cs1¡8e of elfdlng nfll have been lowered and the elopeE Eore or lee¡

stabfltzed.

It is not evident Ëhet noroel OM cogts ¡1111 be oatcrlally d{fferent

for efther sfze of ca¡rol. operatlng pereonnet wlll ba tbe r&e. Itre area
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of the slopes on uhlch seedfng or oÈher protectlon ls requlred wfll noË

change. Noru¿l cleaning of the cenel sectton w111 probably be coneuhat

reduced a¡rd the ¡a¡ller ¡l.ze of sone of the structure¡ EAy cosÈ less to

neintêtn.

It lg felt thet Bureau estfûste for thfe sGage doee aot allow enough

for glfde rawal buÊ, lf tbfg ls Bccepted ae Bureeu Eesponsfbtltty, the

deffclency doet not effect Èhe nornal (DI eost. In thè CoûBultaatrs estlûlete

of coct for tbe ultÍ¡¡tc canal, e rethcr thorough rnelyele of the notuel

0M coot sas osde. For Èhe estiu¿te under thfa etage, an acro8e the board

redr¡ctfo¡r of l0Z froo th¡t for the ultfr¡ate sectiou has been asouæd. fhle

tE shonD ln tbe follorlng:

Norn¡l (I{ Goete For

Ultfûste Stege
Sectlon See$fon Difference

Peraon¡rel $ 511658 $46r¿93 $ 5'165
Equlpo*rÈ 31,6!10 28 r52L 3' 169
MaÈerlela & Supplte¡ 161850 15'165 1'685
Adofntstretfqr & Geaeral 5.,002 4.502 5O0

Iotsl $105,200 $941681 $t0,519

Net reùrctlon frm Burear¡ eetfttËe for all ftens $231936

Lonetree Dam eg!_8€egs¡eilE
Illnterfne Daa md -¡ì¡Epl¡g Plsnt

ltre OM cogts for thls feature are the eene ln eech estlnate Elnce

exâctly the e¡æ facllfttes ere requlred ln either cese.

A onnary of thc eltLmete ia ae followe:

By Eureau Bv Cotreultgnt

Pergoonel ç 6,22L ç6,22L
B$¡tprsnt 11000 11000
llaterlsl¡ & Supplfee 1,486 11486
Energy 645 645
Porer F¡cllftle¡ 0!l 3'101 L'62O
Adnlof¡Cr¡Êlqr & General 647 Æ

Total
lþt reductlon
Gott Per Acre

9l3r loo $11,520
$ t,580

$.03
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nf-Duteeu Bv Consultant

Personnel $123r84j SæBqulpænt 181770
Adofal¡trettve & General 12.385

ToÈs1 $155,0q,
CoeÈ per acre $0.æ

Por the ¡t¡ge developænt of 4061620 trrlgable acres, ttro lnetead of

four dlvl¡lqra are pro¡roeed. ltese are the Ce¡tr¡l qrd Sourfg Dfvlsione.

rn the intcre¡t of ecoaql the proJect offlce and the cætrel Dtvtsfor¡

offfce ¡re cotf¡ed and the ¡bove estlsate tneludes Èhe key peraonuel tn

both. ftre eetl¡tte dfffeta fron Èhat r¡nder Èhe ulcfoate darelopoenË pla¡¡

ln that the CIE of the Prorect l{anager and certal.n oÈhere nhoee dutiee

e*tend to both DlvlcLos La proportioned betæen the DLvlelons. rt¡e

centrel Dlvl¡fo supcrfoÈendent snd hl¡ ot¡ff, including the æcholce,

eÈc required to opet¡tc a centrat ehop are lncluded.

llo prorlelo'n ls o¡de ln the Burea¡ esctûåte for s ¡nechasfc¿! englueer.

Itrtr posLtlm h¡a bcen added end, for the reaaono oËeted tn the report ør

ultlnete developoent, Èhc posicl.ons of electrtcel ouperlntendent and

comr¡¡fcatlon or¡pêrl.ntcodeot cllmlnated. Ttrese cbangea off¡et each other

and oalc Do appreetable change 1¡ the erÈl"otÈe.

ge¡Lrel Dlvfglon. lfer Rockford Area

Bv Buregu By Coasult¡r¡t

Pereourel
Equlpuent
l{aterlel¡ & Suppllee
Adntnlstratton & Geocral
Eacr¡¡r
Porer Factlltle¡ 0l{
Re¡rlecænt

Total
Per ¡cre

$107,929
62rlO8
251260
13r470
L,667
5,076
L.4s6

-
$216,966

93.23

$107 r929
62,108
25,4OL
13,470
1r667

l:19

$215,875
$3.21
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':; . It¡e New Rockford erea coatefnlng 67,190 lrrlgable acres fs

ldentfcal to Ëhe ulËfEete pla.r and the rôF.r&s coverlag tbts area apply

to thfs stage development.

lte eetlnated reductlon 1n the eatfuaÈe amor¡nte to $11091.

CenÈral Dlviclori. I{enrey-Maddock Aree

Bv Buteau

Per¡ouael
Equlpent
Materlele & Suppllee
Adnfolstratloû & General
Energ¡r
Poner Factlttlee OM

Replacæat

Total
Per acre

$127,600
gt1637
23r000
t2,30o
1,975
5r135
1,528

$253,075
13.22

Bv CongulÈa¡rt

-

$127,600
91,ó37
23rooo
12r 300
1,875
5,517

i25L,929
$3.20
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Itre Haney-M¡ddock area contaína 78,570 lrrigabte acreê propooed for

developmeot r¡ader Êb16 Btege cotrpared w1Èh 861260 aùres ln the ultlnate

plan. Itre Legrled aBd Beget pr.opfng areas are deferred. Addttlonal OM

of $382 has been ¡dded to power facllftlee Ol a¡¡d the rePleceoêût tÈeo

ellninetcd neklng a neÈ reductlon of $11146.

Centrel Dlvls lon. Baldbill Aree

Bv Bureau

-

Bv Consultsnt

-

Pergonnel
BqufpoeoÈ
Materlele & Supptles
Admfufetrstl@ & Gcnerel
Energl
Power Facftltfes Otl
Replaceænt

Totel
Per acre

Perao¡rnel
Equlpnent
l{aterf¿ls & Suppltes
AdnfnfctraÈfon & GeaeraL
Energ¡r
Power Pætlftle¡ Ot{
Replaccoent

lot¿1
Per ¡ctc

$159,000
86r 100
Y+r744
lSr6(¡0

41434
23,77G
3.262

-
$329r916

$3.62

$159,000
86r100
34,973
t8,600

41434
24136É-
------

ç327 r47L
$3.59

ltre Beldhlll ¿rea containd 911220 lrrtgable acreÊ under thla stage

develogoent coqared ¡rith the ultfnate eree of 961810 6creo. î$e le¡¡ds to

be senreô by Lateral 39.6 are deferred. Beplaceuent iten6 are $916 for

pr¡Epfog plente and $2,346 for -Ëoïer fretllÈles. Additfonal Sl of $229 hes

been edded to naterlela eod supplLes and 9588 to power fecflltlee. Ihe

reductlon ln the estl.oåte by reaeou of these chengee 1s aE follo¡e:

Re¡rlaeeuent $31262
Addlt{onal 0M 817

Net reductfo'n ç2rtús

Central DlvleLoo. Lel.foure Area

By Conaulta¡rtBv Bureeu

$21,043
8r 533
5r 354
2r95O
7 1974
7 196,{.

$53,218
$4.36

921,O43
8,533
4,310
2r950
7 1974
51675



¡

ltre Laùloure area of, L2r20o ecrêa le fdeûttcal nl.tb the ultfm¿te pleri.

It¡e area w.ttl be adm{nietered by the Gentral Dlvlsfon offlce uatll such

tlæ ae addittoual ereas ln the vLclnfty of Oalceg are developed.

leglaceoeut of i4rl,74 for purys and $6,756 for Eower fêcllltte6 êre

included fn the ast{ûate I¡ lfeu of theae, $trOlr+ addttlonal (Ì*f hae

been added to naterl.ala and oupplies end $1,689 to poo€r f¡cflltteo re-

aulttng 1o e decreaoe aa follolrs:

Repleceoeat $10,930
Added 0M 2&

tet reú¡ctioa $ 8,197

Stese Developænt. Sourf¡ Dlvlslfii Offlce

Bv Bureau Bv Go¡raultant

Pereøuel $87,875 $80,950
Equlpoent L6r7æ 16,760
Atulolstratlm & Gdêral 9.365 9.365

toteL $114,fþ0 $10?1075

llnder oËagc derrclopuent, tbe Sourls Dlvlstoa cont¡lne L57 rlúO

lrrlgable acrer of whfch 1.141890 are fn Èhe Sourl,E êrea and 421550 f¡ the

EasË Sourfa êtea.

ft¡e Sourl¡ Dlvl.elø¡ t¡tll fi¡nctlon ee e uolt rmder the dlrecËlon of

a DlvlaÍon Superlntendent, es¡fgted by vertoue epecl.alfeÈs ln the field
of proJect roa¡tag@nÈ. No mectre¡ricel engfneer f.e provfded,and, Ln thl.a

csser none fa cor¡eldered uecesaary el.nce the one aeeLgned to the proJect

offlce can perforn the necegsatry work. Ttre part tloe posftloas of

electrtcal euperfnter¡dent and cm¡oLcetfon euperfntendent cen be dlepeneed

w:lth. l'hte nel¡es e decreaae 1n Stre estloaÈe as follo¡tel

Detcte elecÈrlcal euperlntendenÈ $41110
c@unlcatlon auperfntendent 2.815

lotal reduêÈLon $61925
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.fltage lÞrrelooocnÈ. Sourfa ÐfvLsid¡. Sourla Looo Area

Bv Eurear¡

çL'tg,762
toz,252
35r400
16,ó50

192
522

e

$333,778
$2.91

$283,014
$6.65

lhe Sourta Loop area under thfa scage developoent contalna 1141890

ecres sltr¡¿ted fn the eoutwestern qu¿rter of the toÈel ultfnaÈe 8ree.

Pereonnel lncludes 2 ¡racernaeters gnd 2 lrsterDaeËer clerks, 23

dftchrldere, 2 perËolngn durl¡g Ëhe irrl.gatlon oea6ü¡ a¡rd the equl,puent

operatoao, etc. necesaarJ¡ to nal,ntafn the aysteu. Ttrere ere Do naJor

prryhg plaats and 14 ulror reltft planCo.

lte crlterls establfshed ia the ultfoate proJect estloaËes hgtre beeo

applted to úlntslnlng canale, leÈerels, md dralns ln thla atee. No

chsrgee in Êhe cetlnatê 6re Et'.ggeeted.

Stage Der¡eloræ¡rt. Sourle Dlv{sl.orr. Eeet SourLe Area

Bv Burear¡ By Coneulta¡rt

-

Peraonnel
Equtpnent
l{aÈerLal¡ & Supplfee
Afu,nl¡tr¿tfon & Ge¡eral
Energ¡r
Pmer Facflltlee 0!l
Replaceæent

lotal
Per acre

Persmnel
EqufPrent
lirterlalg & Suppltee
Adolaietratfon & General
Energy
Power FactlftLee ('!l
Replacænt

lotal
Per ecre

74
43
19

7
r06

5

$ 325
826
000
r20
545
3r4

t
,
t

ç 74,925
43,826
25,369
7,LzO

106,545
5,666

9262,85t
$6.20

26"88t+

lte Eaat Sourfs area under Btage developuer¡t conËeine 421550

lrrfgable acres 1n the lflllorr CfÇr vfctnlty. It qrfll require constructton

of the lleethope deo and puuplng plant but oûly enough pruplng r¡nlts will
be lnet¿lled 1nlÈfr1ly to Eerue Èhe reduced êres,
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. Persoanel ere I waterrìe3ter, 1 lraÈerma8Ëer elerk, 9 dfÈchrldere and

equlp,oent operatort etc. requlred to r¡atatain the syst€@. The coet for

thle area 1a very hLgh but ae explalned ln Ëhe report on the ultloate

secÈ{onr lts develoPmt la aloost necessarJ¡ to utilfge water thaË would

othen¡fee ùe loeÈ to Csnada.

Eettnsted replaceoent costa are 9251474 fot the punrptng plants and

$11410 for pwet f¡cilfËiee. Addttlon¡l Ol of 96,369 has been ¿dded to

oaterlala and auppllea srd $35? te poÍrer factlLtiee in lteu of the

replaceoeat fÊeo¡. ltcae cbangea reduce tùe estlnate aB folloles:

Replaeeoent
Added 0M

NeÈ reductlon S201163
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Sr¡u¿n
S_Èaee ltcvclo@nt. 105-000 Acree

Irrigable Aree
Prtnclpal Supply llotk¡
DlttÉbucloa lfork^e
Ad.af¡trrtlon

1051000 Acree
$ 831520

348r8gg
76.000

9so8,lr¡6
$4.85

lotal
Per ¡cre

1l¡ eetLo¡te c¡elude¡ an fteo that oay or Ery not be chargeeble Go

the dtstrfctr. thc Arry Englneere treve proposed ¡ charge egufvelent to

twenty-flve cenCa Pcr ¡cre ss the Bure¡u's ¡brre of operatlon and ñ¡l¡ts¡-
ance of tha Gsrrl¡oo Beeenrolr, If thfa t¡ fl.n¡lly deterulned to be e

prop€r ebarge, Chc eott¡¡Èe, should be tncreaaed by Arenty-flve cenüa pcr

8Gt€o

$re e¡t1¡¡ces for both the 4061000 ¡crs oÈage ¡nd Ghe ultto¡te
davelopneat of lr(Xl?r000 ¡cae¡ sre beecd on the cort. thet uy be erpected

stren the toË¡l orúrr of ¡cre¡ ln esch caoG .rê uadcr lrrlgatlon. IG la

ûnpoeelblc 8t thft tf.oe to accuraËely foreceat thc rrte of dwelopocnt

ÈhtÈ rlll be ¡tctlaed. Ic ecco¡ refe Go essune thsG lt ¡1111. be ¡t lee8t

2O yetta betorc ths 40ór(X)0 scret gre ell u¡rder lrrlgatl.on and poaelbly

50 yeare before ù:he ulttn¡Êe proJect fu coogleted. By that ti¡¡ tbc

ploJçt l¡odr rbor¡ld hrvc re¡ched a Ertr¡re tG¡tG of develoFÊr¡t aod the

producùlon aod ocoou¡r of Ëhe ent¿re area fçtorred to the potnt ghere the

trrtgcttoa dfutrlct¡ crc cble to ¡ear¡æ the fr¡!,¡, opor¡tlon end ¡¡ioteao¡rce

coett.

tl¡e noct calËlc.l. patlod wfth nhtch ths eôGcr u.ero erid Èhc Gonaewancy

Dl¡trl'ct rrc f¡c¡d l¡ nh¡n rel¡tlvely fer.crGa ¡re avall¡ble to share

thc cost. Gcrtaln g¡rtr of the lrrlgatlon ryltca, p¡rtÍculrrly the

prfncLpll .t¡PDly uorkr. tte not euscepÈlbte of a redr¡ctlon ln Ol,t coet¡
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proportL@ate Èo tbe nuúer of ecree belng ùirtgeted.

In ord¿r Èo ptetent ¡ ¡e¡llatlc pfcture of the co¡¡dltfoas th¡t wfll
be fcced 1¡ the ffr¡È fcw ¡rearc, an cstl.DtÈc h¡¡ beeo prepa¡ed baaed oo

th¿ develoPæ¡tc of, cpprorciuatcly l05rüt0 åcree. It¡e lnlcial ¡¡eas used for

e3Ètu¡tf¡g putpo.ee lrave beeo ¡elected, rlÈh tbe ¡ùrfae of Bsresu esd

cmeenæy Dletrfct offlctsla, ae sbowû fn Èhe ltot belæ. rtreoe

Pertfcular arctt ere eubJect Êo ædfffc¡tion dependfng m thc lntereet

Ln lrrlgaÈto that develo¡ro locelly, thc feasfbtltty of bufldl.ng lrrlgatLon

lorts to oeËve tbco and oÈhêr factors ooc posatble to deËe¡l¡lne eG ürls

tlne.

SurÎ€lted ArGes for lûiËfal [05.000 Acreg

1. Hrwey-¡¡¿¿oçk atea $ect of the llorth
Fott of Èhc Sbeyaæ ßfvcr a¡nl the
E¡oood ¡rer 3Or000 acreg

2. lla¡ulcl-l&Yflle ¡re¿ 3OrO00

3, O¡l¡c¡ are¡ north vf süete llnG 351000

4. l¿lloure acee glr.gg

Îo¡al 1O5rO00 ecres

In preperlng tbfr estlnate, ao ¡ttân'rtlt h¿s bean nade to faclr¡de only

thoee 1Êa¡ of 0!,1 co¡t that ureÈ, of necegettT, be lncurred ihrrfng the

C1o3 lt t¡k€¡ üo desclop thase arêac. Por lnsÈ¡ncs, et tbe verlor¡e

pì-'ptng ptaotc only a ¡ufflcfe¡t puq csF"clty n111 be tnstalled a¡¡d

ogeratcd to retrur Chê ¡creo b€lr¡g developed. lhe l&Clueþ canal wtll
hnre been búllt to a cepåclty capable of eenrlag the 406¡fi10 acre proJect

eo lecs thorougb cleenlng r¡111 be requlred to eslntafn the capeclCy for

105rü10 rcteso

ldrny of thc propo¡cd dr¡lna ¡slll not heve been bullt od ¡oæ of

those Èh¡t arc reqrfrad rvlll not ueed Èo bc cleaaed durfag lhc carly

pcrlod. ¿lnd flnally, tbc proJect oupenleory staff erlll conËaln enployees
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ln gæshct loser pay grade¡t Ëhar¡ ere Juctlflefl under ¿he ãdded reeponel-

btttty of,'a larger proJeet.

Followfng sre Che estlnsËed OM coaÊe for Ëbe frrfgatfo¡r uorka

næe8sarlt to pronfde ¡t¿ter for 1051000 scree s¡¡d the tupervfsory pereonael

to admlnleter theu. A8 ln the estlaaÈe for the larger proJect, all
rephce-ent costa h¡ve been e¡¡cluded and a¡¡ approprlaÈe increaee Dede tn

the norilal nalateoance Lter¡cs to offaet Èheu. (See dfeeueafø of replacenent

costa under ttBeplaceoentrr, l,n the portl.on of thls report preceedl.ng the

appeodtr.)

ltr.e e¡tf,oåtég hÀve beca prqiered ln patË by Ëhe Bureeu end in þart

fron tndependaat ¡tudles by the Gonaulta¡rt.

Pro I ecLleedquartcrs Of f lce

Personnel $62,065
Bqúfpæot 91700
Supplles (shop) 600
adufolstreÈt@ & Genctrll 3.635

gtar*a

One proJect headquertere offlce wtll supenrLee the work ln ¿Ll of tfte

atêåtr All accomtl.ng, prepataÈlo¡ of ç'ater btlla and ¡tn1lar work rilt
be do¡æ there. Ttre offlce w111 have overall control of, the uater eupply

for each ¿rea ard be eerponglble for lta ueæurroeût. A reaoonabty ræ11

equlp,ped o¡chfne ehop rtll bmdle all neJor repal,ra on u¡lntenance eqr¡lp-

rent, prnpr, eod other Ítellã Ëhet cannot be done locally eith the

fscflltlea ln eacb wateEoaÉter dÍetrl.ct. Oirly a skeleÈon organfzetfon fe

proposed fo the shop sl,ace lt le e4ecÈGd that dltchrlders and other fteld

oen rvlll be grrafl¡ble Ëo help ort durfng tt¡e con-trrfgatlon seegon.

Ihte eetloSÈe contanFlatea the rêqulre¡ent ¡¡hen lrrfgatlon of the

105rff¡0 acrea 1c ncarly all accoopllehed. 0bvl.ouel.y, ln Èhe fir¡t fer
yearo the rtaff rtll be con€¡that s-aller. Followlag fe the proJecË offtce

eteff and pay rrlec u¡cd ln thie eetiqFte:
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ProJect Dtrneger
Chtef Clerk
Clerlo (2)
Clerk-Steôogrrpher
Ëydrographer (Cfvil hglneer)
Electrlcla¡ - 2080 hor¡rs G $2.38
Cønlcatfon lechnfcl,an - 2080 hre. G $2.38
l{eloteomce ?om¡r - 2080 hrg. @ $2.50
Shop Foreoan - 2080 hrg, @ $2.50
Heery Duty llcchaoic - 2080 hrs. $2.38
lrnck Driver - 2080 hrs. @ $1.7S

GS.13
GS-9
cs-5
c8-3
GS-9

$9r635
5rE45
9,150
3,43O
6,115
4r950
41950
5r200
5,200
4,950
3.640

962,065

Prfacl¡el Susol.¡ ¡.,lqEEgr_]9s¿þ Crgek prqlns plaut

o&u 97,?50
herg¡r 29.750

lotal $97rO{X)

Ihe OM eetlo¡Ce Lc based æ the operatton of one prop for ebor¡t three

uorrthe each yeer. Ilre mouût uacd Lg cquted by ualng one-slxth of the

OM esttûaCe for tlre ultfoaÈe ¡rroJecÈ plua $3'OOO, ihe latter e¡ount Ls

gddad beca¡¡e rc d,ll requfre nearly e¡ q¡eb operator tlæ to run oae pury

ae lt ¡rosld str bn¡t Cekfog lnto accounC the fact thaù u¡rder thl.a etrge

devel.opoent, Èhe guug wfll ba operaÈed ¡ ¡horter perrod. rtre cncrgy cost

le dfrecÊly proporcloú¿I, on en aêreage baefa, to that requl.red for the

ultfoate proJect.

Prlnc,lpel Sumlv gorks. l{cClushr CÊEE1

Perso'nnel $18,255Eqrrl.gocnÈ 8,320
ùlat€alslo and Suppllee 6,770
Adnl.nfctretlon and General .1.65i

trotel $35,000

fte estl¡ece Le bs¡ed on tbe assuçtfon Ëhêt the Bureau removed

t¡tracencr ¡llde¡ occur durlng the yeare Ëegrrlred to place Èhe ffret
105,0q) sctes under lrfgctfm. Operatl.ng pcreonrel ls esttuated oa the

ba¡1c chaÈ th. ccnal vlll be ogeraüed about ttrree lcrnÈhs each year.

Con¡tderaCtm h¡¡ alro been glven Êo the fact that Ëhe canel ¡rlll ner¡er
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be called on to cerry oore ttr¡o oue-half lt€ cspaciÈy eo th¡È cleantrg

need not be so tborough ae çould ochersl¡e be rcgul,rcd. rhi¡ h¡s thc

cffect of reduclng the ualoteaauce eosÈ latcrl,ally.

Per¡hnel ...".
Bqulpoeot
llaterlal¡ and Suppll.ce
Bnergr
Porer facflltfes OU
Adulnl¡Èr¡tton e¡¡ci Generel

$ (ir221
11000
tr4g6

&5
1,620

s48

Total $111520

the 6l costs for tbf¡ fc¿a¡re are the saæ for tblo ategc develoguent

ae for all otbgre ¡t¡ce the 3úô f¡clltttar rrô reErlred ln e¡ch ceoe.

Baluov-ltgdrþEkjrea. 30.000 âgres

Per¡moe1
Equl.pent
ll¡terlal¡ æd Supplles
Energr
Porer Faclltttea Ott
Adnlnfetr¿tlon & General

ç521927
16,970
8¡0o0
2r2OO
5,206
4.267

Total S89,570
Pet acre $2.98

lte llanrey-üaddock erea ueed tn Èhfa eeËl.nate fe thet cqatslûed

between the Soo r¡l,lroad nrnnlng through Hanrey and the Nortb Eork of the

Sheyenne Rlver plua Êhe land in the vícl.afty of Eauond. Abq¡t 40 uilee

of the Devtl¡ L¡lce csnel wlll be requlred to augply sraÈer Go Bhe arcr and

t'o reach the Legreld punptng plaac, frco ehleh the Eeoond tract fs oerlrted,

ltre eyeteu lncludee Èhe serz, Hazel, and Iægreld oalor prqlng plentc

and 17 aÍnor rellfte. tte dístrLbuÈior, ¡yatco fg e¡Êloated to cover

361000 actes 1a order Èo be sure of 301000 Det tralgabte acreg. Ttrla

wtll requlre approxtaately 165 ntlee of laÈeral¡.

t{o exÈenelve èleanlag of the lÞvfls Lske c¡nat lc cmÈerytated elnce
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the ca¡¡l r¡ttl, be 2l tt,,rye ttre cepaclGy requlrcd to fùf¡ ¡rea. Only

tfnlccd drcln clcmlng f¡ fncludcd becsucc noaÊ drrtn¡ rrftl not bflre been

bullC loog cno-gh to reçrfre fÈ.

Peraonæt f¡cludc¡ I rateta¡eGer, I seterta¡ter cl,erl, 6 dltchrtdere,
r Þtttorûß (6 mth¡), I nefnÈ€n.nc. foroom, 2 equlpoent operrtorr (g

omÈb¡ crcb), ard 4 Èn¡ck drlver-l¡borsm for g æotha per yc¡r.

Pcr¡mne1
E$¡tpoc
H¡terhle od Sr¡pplfee
Eûêrry
Porcr Flctlttter Gl
Aduf¡frtrrClæ & Gcncral

$5ór478
20.730
8r100
41220
, r37'
4.847

loral $lol,tsio
Per ¡crc $3,3f)

Ittc ft¡rrrlck-lleVtllc are¡ u¡cd tn thlo eotiurtc f¡ e¡eenÈtelly tbe

tll¡G t8 la t{rc ultl¡¡te ¡ro¿ but cøtqlater trrlg¡Gtag oly SOrOltO ¡ctea
of tbê totel 411380 rcre¡. F¡ctllÈle¡ Êo supply the rÈGr cmel¡È of the
rhúurg Dlver¡tm D.tr 17.9 utle¡ of ths Ncry Roclford crn¡l , g.Z ol,lc¡ of
L¡ter¡I N.R. f7.E, 65 nflc¡ of the Warvlcl¡ cao¡l c¡rd about 221 uflea of
l¡teralg. ltc l¡tcr¡l ayrÈco 1¡ e¡tfu¡tcd for 36'000 acrEa la order to
l¡sure a nec of a)rülo. No cttcn¡lve cleanlng of the New Rockford c¡o¡l
aod Letcral f,.R. [7.8 lr ploed beeau¡e tb], dlt be builÈ rylth orch

lergcr c¡Peclty tlren rcqufred for the 30r0O0 ecrec no¡r cqrtcçlaÈcd. rtrc
It¡rrslcl c¡n¡l rtll ncquire ofno¡ cleanl,ng ¡¡ ¡l1l eoue of the laÈer¡ls ad
dr¡ln¡. It¡e eddltlon¡l ofleage of both the fte¡rfck cao¡L aod l¡Èeral
tyst€nr the trcaCer encrllf rcqufreæatr æd Eore poucr facltttlee aceouoG

for thc higher 0u cottt for thls ¡rGa thsn th¡t for Èb€ ¡oe nróer of
tarer ln the Hanny-¡¡6¿61¡ 8rca.

Dæaq¡¡rcl cooÈ ueed ln the G¡tfû¡Èê lacluder 1 rateru¡atêa, I
w.ternrltcr clerL, 6 dltchrfdere, I uafutma¡rcc forem¡n, 3 equlpoent
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o'peE¡tolr! (8 noatba eech), end 5 truck driver-laborerr for I úonÈhg each,

Lel{oure Area. 10.0fit Acfeg

Personûe1
BçrfpænÈ
Ìl¡terf¡ls & Supplles
EüÊtær
Power Facflltles OM
AdnlnfrtraCfon & Gener¿l

$16,830
6,ll.0
3r000
6,500
6 r4tû
1.920

rotal 94or800
Per acre $4.08

fre l'¡ftlcl dcvelogoent ln Che l¡Dtor¡re area cooteoglatoe trrfgatlorn

of l0'0ü) acrst of the 121200 totel. Itrs erea s¡ßtends for ¿ dletüc€ of
orer 4O nlle¡ alcrg the Jqnee Rlner md l1 of the ultlu¡te 13 prqlng
plcnts ere focluded tn tbc e¡tl¡ate. Slnce the ¡rea cmtalûs ¡everal

non-coatfgrol¡e tracttr noac of the laterals wtll be large so cleanllU ryfll
noc be coetly. rtre drstnege syst6 con¡l¡Ës only of ¡urfaca drata¡.

Pereqr¡rel reqnl.reænC i¡ cstlngted to be 1 treÈetuaatet aad I weter-

Easter clerk, each rpeodlug abotrC LlS of, their Èfæ herc, 2 dltchrlder¡, ênd

part tfne sewfce by I oalntenance foreoen, 1 equlpoent operator and 2

truck drfves-Laboroû8. IË le reallzed th¿t too dltchrtdere wlll heve

uaueually 1øg rtdee and Lt fe euggeated thet the d¿nte¡rde" at Jæeeto¡m

Dan nfght do coæ of tbe rork 1¡¡ the northenr end of the 8rêêo

Itrle are¿ le gartlcularly ¡rell gufËed for tuanfng the Ott reapmctbllity

ovGr to the frrtgttfoo dfetrl,ct ¡ooo afcer le 1s fn cparatlon. Írere are

no copllcated cæ¡l¡ or structf,?ea and Ëhe sEåll, leolated trscts le|¡d

Èheneefveg lrell to cooperatfve operatloo and u¿loteoance.

Oal¡cc ¿tres. 30.000 åcre¡

$53,7y)
20173fJ
L2,952
14r 550
9,222
5.560

$116,76Í¡

Personnel
Equlpnent
Materfat¡ ê Supplfee
Energy
Poær Eacllfties (f,{
Adolnf¡tretl.m & General

üotel
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ftre Oakes erea used ln thfc ectlnaÈe lncludeg 3OTOOO acres cogtâlaed

rfthfn the 52'000 oa tha Nortb Dakota stde of the etate ll.ne. It heg been

aseuned that all f¿cl'llttes ercept tbe purnptng rnlt and sub-¡tåGlq¡¡ capeclGJ*

w1ll bc bullt, ee far as requlred to sErrye th€ 3oroo0 acres, Èo the full
ultl¡¡aÈe capaclty. ltte wiil reduce nalnte¡a¡¡ce coets la the early ygsrs

becauee, wtth the exceso ccpacity, cleaning wlt,l not be requlred fn the

larger canale to any great extent. only eufffcfen¡ pt ilF capeclty rflt be

lnetalled to æet the requfrêoent of the reduced ares and eîer;w costo ere

corrlpuÈed accordlngly.

Pereoonel locludea I weÈernaetêt æd I ratermaaEer clerk, each

ependlng 415 of, thefr tfæ ln thls aree, 6 dttchrl.ders aod part tfne
se¡:rrice by I oafnteDeoce foreoan, 3 equlpnent operatofs, âlrd 5 trr¡cl
drlver-1abo3ôt8¡

a:
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Adnln(gtrat{vi and G.eneFal E¡rpenee_e Iteo¡

Îhroughout thê sstl.oetee en lteo appeers tlcled ilAdulol.eGreÊfoa and

Generailr. rhl¡ aveaages cbout five per cent of the total cost 6d ¡fnce
ft coryrtaca I algnfffcant anount, the follorylng Table I is lucluded to
eholr the lteo¡ of *rhlch lt le aade up, excluelve of eupenrfsory pereoruel.

It should not be tnferrcd that coste utll be fncr¡rred under evesT/ fteD
buË ere ¡1111 be requtred ff and whêû thê dfstrfct 8aúuæs reeponel.bll1Èy

for eny part of the frrfgetlon plant th¡n wüea it renefas under Eureau

reeponelbutÈy. For e:rrylc, the goverrlr€nt doea aot carÐi l,n¡ura¡¡ce

nor do eaployeee co¡ne under eocfal aecurlty.

TABLE I
ADMINISITATIVE AìTD GENER.âI. E¡GBNSE

FOR OPERATTON AND MAINTENAIICE

Eaglneers mlsc. sr¡¡ilteye, records, and euppl,lee
Df¡ectors feee
Attorney ret¡tner
Ar¡dlt fees
Offlce supplfes
Postage
llaps
Offfce uÊfllt¿eg
Telephone and telegraph
MetnÈecrance of offlce nachlncs
Box rent
ll¡alntenance, offlce bufldlng and grouads
Travel
SureÈy bond preafi¡"r¡
Eqloyeea ltabillty f,neurance
Autonotlle lnsurance
R{ver pury Lneurance
Bougs l¡eurence
Offfce buildtng tnsurance
Doege clalns and d,enage sult coÉts
AdverÈfsl.ng
Donatloag
Electio¡r expense
Flret atd supplÍes
Sundry fees and expense
Mlscellaneoue offlce e:çanes
Duee and subscrlpttæs
Soclal Securlty
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Dlgtrlbuttca of Costq :-.O!her Pîolecta

In orddr Èo see how the dfttrfbuÈfon of.cosÈs for the prfnclpal Ltene

neklng up übe Gerrl¡oo Dlverel.on thtt Oll esttnsÈe c@pêre wlËh other proJecta

and to meke aure that ¡roae of tbe lteoe ere serlouely ouÈ of lfne, Tabte II
lg gubnitted. nrlg ahows the wefghted arrcrcge 1n pet cenË of totel cocÈ,

excludfng puqing poíer, Cot a llgt of thlrteen selected proJecËs.

ÎABLE II
o & M cosff;

(E:¡c!,udfng PuAfng Pøer)

ProJect or Unlt
MaGerl.al¡ Adn. &

aod Gcneral
Perso¡r¡el Eqrlpæat Suppllee Epenses

Bofee Boerd of Cætrol

Gentral Valley ProJect

Gerlng-¡3. Le¡i¡'nle ltrig. Dlot.

Pathfinder lrrl. DlaÈrlcË

8e1t Rfver l,Jater Usersr AEEn.

Yr¡na County l{stet Ueergr 466n.

Buffalo Raptda ProJect

Arch Hurley Coneenrancy Dfatrfct

Taber lrrl. Dtat., AlberËa, Canada

l{ercedes llfstrfet

Ilarllngan Dlstrlct

El Jardln Dictrlct

La Ferl.a Dlstrlct

57.5

70.6

69.4

&.9

51.3

58.0

lß,5

66.6

57.2

66.5

51.2

61.1

55.8

20.L

16.9

14.0

20.0

8.2

9,4

2L.4

L2.3

6.1

lg.7

9.0

25.6

12.9

L2.2

26,2

39.9

30.2

38.2

10.1

6.4

21.0

13.0

L7 '7
LL.2

9.2

7.3

8.9

9.7

6.0

Averages 59.8 10.9

Ilefghted Alurage 60 19 13 8

G¿nLson Dlver¡to¡
Unlt (eatfmte)
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